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1910.  Wilson,  Gordon,  4,  East  Preston  St.,  Baltimore. 
o.M.    Wilson,  James  C,  1509,  Walnut  Street,  Philadelphia. 
1917.  Wilson,  Robert,  jun.,  165,  Rutledge  Ave.,  Charleston,  S.  C. 
1913.  Wood,  Nathaniel  K.,  520,  Beacon  Street,  Boston. 


MINUTES. 

The  37th  Annual  ^Meeting  of  the  American  Climatological  and 
Clinical  Association  was  held  in  Philadelphia,  June  17  and  18,  1920. 
Fifty-three  members  were  recorded  as  being  present.  Under  the 
presidency  of  Dr.  Lawrason  Brown,  a  long  and  unusually  interesting 
program  was  presented.  The  President's  address  on  "The  Need  of 
More  Active  Membership  and  Accuracy  in  Presentation  of  Clinical 
Material"  was  heartily  endorsed. 

Dr.  James  C.  Wilson  was  made  an  honorary  member.  Dr. 
Sterling  Ruffin  of  Washington,  Dr.  Francis  J.  Dever  of  Bethlehem, 
Pa.  (formerly  of  Philadelphia),  and  Dr.  Francis  B.  Trudeau  of 
Saranac  Lake,  N.  Y.,  were  elected  to  membership. 

The  officers  elected  for  the  ensuing  year  were:  Dr.  Carrol  E. 
Edson  of  Denver,  President;  Dr.  Gordon  Wilson  of  Baltimore  and 
Dr.  Estes  Nichols  of  Portland,  Me.,  Vice-Presidents;  Dr.  Arthur  K. 
Stone  of  Framingham,  Secretary  and  Treasurer;  and  Dr.  Cleaveland 
Floyd  of  Boston,  Recorder. 

The  following  names  have  been  referred  to  the  council  for  their 
consideration  for  members  of  the  Society:  Drs.  Fred  M.  Bogan, 
U.  S.  N.;  Jeremiah  Metzger,  Tucson,  Ariz.;  W.  P.  Harlow,  Boulder, 
Colo.;  Charles  S.  Millet,  E.  Bridgewater,  Mass.;  Oscar  M.  Gilbert, 
Boulder;  PhiHp  A.  Loomis,  Colorado  Springs;  Robinson  Bosworth, 
St.  Paul;  Charles  H.  Cocke,  Asheville;  Charles  S.  McLester,  Birm- 
ingham; James  E.  Paullin,  Atlanta;  Roy  D.  Adams,  Washington; 
Edward  N.  Packard,  Saranac  Lake;  C.  S.  Rockhill,  Cincinnati; 
Nelson  W.  Janney,  Santa  Barbara;  and  William  B.  Porter,  Rich- 
mond. 

The  Council  gave  notice  that  it  will  present  a  change  in  the 
By-Laws  relative  to  the  election  of  members  at  the  next  annual 
meeting. 

On  Thursday,  June  17th,  the  members  of  the  Association  were 
entertained  at  luncheon  as  the  guests  of  Dr.  James  M.  Anders  at  the 
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Phipps  Institute.     After  luncheon  the  Institute  was  inspected,  and 
then  the  afternoon  session  was  held. 

An  informal  dinner  was  given  by  the  Philadelphia  members, 
where  everyone  had  a  chance  to  meet  in  a  pleasant  social  time. 

On  Friday  the  Association  were  the  guests  of  Dr.  Judson  Daland 
at  the  Union  League  Club;  and  following  the  afternoon  session,  all 
the  members  journeyed  to  the  White  Marsh  Country  Club,  where 
dinner  was  served  out  of  doors.  This  was  a  most  enjoyable  occasion. 
Dr.  Robinson  brought  as  guests  the  Kelley  Street  Music  Club.  Both 
soloists  and  chorus  were  keenly  appreciated.  Professor  Watts 
addressed  the  Society  on  "Bolshevism  in  Art  and  Literature,"  and 
Dr.  Wilmur  Krusen  (formerly  health  officer  of  Pennsylvania)  spoke. 
Taken  all  in  all,  it  was  the  best  public  dinner  the  secretary  has  ever 
attended. 

The  Philadelphia  meeting  will  long  be  remembered  by  those  who 
attended  as  being  successful,  both  in  the  scientific  papers  and  in  the 
good  cheer  from  the  Philadelphia  hosts. 

Arthur  K.  Stone,  Secretary. 


CONSTITUTION  AND  BY-LAWS.* 


CONSTITUTION. 

Article  I. — Name. 

This  Society  shall  be  known  as  the  American  Climatological 
AND  Clinical  Association. 

Article  II. — Object. 

The  object  of  this  Association  shall  be  the  Clinical  Study  of 
Disease,  especially  of  the  Respiratory  and  Circulatory  Organs,  and 
of  Climatology  and  Hydrology. 

Article  III. — Membership. 

Section  1. — This  Association  shall  consist  of  active,  correspond- 
ing, life,  and  honorary  members,  the  former  not  to  exceed  1 50  and 
the  later  not  to  exceed  twenty  (20). 

Section  2. — ^Names  of  candidates  for  active  membership  whose 
applications  shall  have  been  endorsed  by  three  (3)  active  members, 
shall  be  sent  to  the  Secretary  at  or  before  the  annual  meeting  at  the 
second  business  session  of  which  they  shall  be  read  and  then  lie  over 
until  the  next  annual  meeting,  when  such  as  are  approved  by  the 
Council  shall  be  balloted  on.  Three  (3)  black  balls  shall  be  sufficient 
to  reject  a  candidate.  The  Council  shall  have  power  to  nominate 
active  members. 

Candidates  for  membership  shall,  at  the  discretion  of  the 
Council,  present  a  paper  to  the  Association  showing  clinical  study 
of  merit. 

Section  3. — The  power  of  nominating  honorary  and  correspond- 

*As  amended  May  10,  1916. 
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ing  members  shall  be  vested  in  the  Council.  The  election  shall  be 
conducted  in  the  same  manner  as  that  for  active  members.  Honorary 
members  shall  enjoy  all  the  privileges,  but  shall  not  be  allowed  to 
hold  any  office  or  cast  any  vote. 

Section  4. — Anyone  who  has  been  an  active  member  of  this 
Association  for  twenty  (20)  years  in  good  standing,  and  has  attained 
the  age  of  sixty  (60)  years,  may  become  a  life  member  by  expressing 
his  desire  to  do  so,  in  writing  to  the  Council,  and  he  shall  thereafter 
be  exempt  from  all  dues  and  duties  of  the  Association. 

Section  5. — Any  member  of  the  Association  absent  from  the 
meetings,  in  person  or  by  contributed  paper,  for  three  (3)  consecu- 
tive years,  without  sufficient  cause,  shall  be  dropped  from  the  list 
of  members  by  vote  of  the  Council. 

Article  IV. — Officers. 

Section  1. — The  officers  of  this  Association  shall  consist  of  a 
President,  two  Vice-Presidents,  a  Secretary  and  Treasurer,  and  a 
Recorder,  who,  with  the  Delegate  to  the  Executive  Committee  of 
the  Congress  of  American  Physicians  and  Surgeons  or  his  alternate 
and  five  other  members,  shall  constitute  the  Council  of  the  Associa- 
tion. 

Section  2. — Nominations.  The  officers,  including  the  Council, 
shall  be  nominated  by  a  committee  of  five  (5)  members,  which 
committee  shall  be  nominated  by  the  President  at  the  first  session  of 
each  annual  meeting  and  shall  report  at  the  business  meeting  . 

Section  3. — Elections.  The  election  of  officers  shall  take  place 
at  the  business  meeting.  A  majority  of  votes  cast  shall  constitute 
an  election. 

Section  4. — The  President,  Vice-Presidents,  Secretary  and 
Treasurer,  and  Recorder  shall  enter  upon  their  duties  at  the  close 
of  the  annual  meeting  at  which  they  are  elected,  and  shall  hold  office 
until  the  close  of  the  next  annual  meeting,  or  until  their  successors 
are  elected. 

Section  5. — Members  of  the  Council,  other  than  the  President, 
Vice-Presidents,  Secretary  and  Treasurer,  shall  hold  office  for  five 
(5)  3'ears. 
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Section  6. — Vacancies.  Any  vacancy  occurring  among  the 
officers  of  the  Association  during  the  year  may  be  filled  by  the 
Council. 

Article  V. — Duties  of  Officers. 

President  and  Vice-Presidents. 

Section  1. — The  President  and  Vice-Presidents  shall  discharge 
the  duties  usually  devolving  upon  such  officers.  The  President  shall 
be  ex-officio  Chairman  of  the  Council. 

Secretary  and  Treasurer. 

Section  2. — As  Secretary,  he  shall  attend  and  keep  a  record  of 
all  the  meetings  of  the  Association  and  of  the  Council,  of  which 
latter  he  shall  be  ex-officio  Clerk.  At  each  annual  meeting  he  shall 
announce  the  names  of  all  who  have  ceased  to  be  members  since  the 
last  report.  He  shall  notify  candidates  of  their  election  to  mem- 
bership. He  shall  send  a  preliminary  notification  of  the  annual 
meeting  two  (2)  months  previous  thereto,  and  the  programme  for 
the  annual  meeting  at  least  two  (2)  weeks  previous  to  its  assembly, 
to  all  the  members  of  the  Association.  He  shall  also  send  notifica- 
tion of  the  meetings  of  the  Council  to  the  members  thereof.  At 
each  annual  meeting  of  the  Association  he  shall  read  the  minutes  of 
the  previous  meeting  and  of  all  the  meetings  of  the  Council  that 
have  been  held  during  the  current  year. 

Section  3. — As  Treasurer,  he  shall  receive  all  moneys  due,  and 
pay  all  debts  therewith.  He  shall  render  an  account  thereof  at  the 
annual  meeting,  at  which  time  an  auditing  committee  shall  be 
appointed  to  report. 

Recorder. 

Section  4. — The  Recorder  shall  secure  the  papers  read  and  also 
proper  notes  of  the  discussions  thereon  and  shall  superintend,  under 
the  direction  of  the  Council,  the  publication  of  the  Transactions. 

Article  VI. — Council. 

The  Council  shall  meet  as  often  as  the  interests  of  the  Associa- 
tion may  require. 
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Four  (4)  members  shall  constitute  a  quorum. 

It  shall  have  the  management  of  the  affairs  of  the  Association, 
subject  to  the  action  of  the  Association  at  its  annual  meetings. 

It  shall  consider  the  claims  of  candidates  recommended  to  it  for 
admission  to  membership. 

It  shall  not  have  the  power  to  make  the  Association  liable  for 
any  debts  exceeding  in  total  one  hundred  dollars  ($100),  in  the 
course  of  any  one  year,  unless  specially  authorized  by  a  vote  of  the 
Association. 

It  shall  have  the  entire  control  of  the  publications  of  the  Asso- 
ciation, with  the  power  to  reject  such  papers  or  discussions  as  it  may 
deem  best. 

It  shall  have  power  to  nominate  active  members  at  the  annual 
meeting. 

The  Council  shall  have  power  to  invite  any  gentleman,  not  a 
member,  to  read  a  paper  at  the  annual  meeting,  on  any  subject 
within  the  scope  of  the  objects  of  this  Association. 

The  Council  shall  determine  questions  by  vote,  or — if  demanded 
— by  ballot,  the  President  having  a  casting  vote. 

The  Council  shall  constitute  a  Board  of  Trial  for  all  offences 
against  the  Constitution  and  By-laws,  or  for  unbecoming  conduct, 
and  shall  have  the  sole  power  of  moving  the  expulsion  of  any 
member. 

The  President,  or  any  two  members,  may  call  a  meeting,  notice 
of  which  will  be  transmitted  to  every  member  two  ( 2 )  weeks  previous 
to  the  meeting. 

Article  VII.— Papers. 

Section  1. — The  titles  of  all  papers  to  be  read  at  any  annual 
meeting  shall  be  forwarded  to  the  Secretary  not  later  than  one  (1) 
month  before  the  first  day  of  the  meeting,  in  order  to  appear  on 
the  printed  programme. 

Section  2. — No  paper  shall  be  read  before  the  Association  which 
has  already  been  printed  or  been  read  before  another  body. 

Article  VIII. — Quorum. 
A  quorum  for  business  purposes  shall  be  ten  (10)  members. 
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Article  IX. — Amendments. 

This  Constitution  may  be  amended  by  a  four-fifths  (4/5)  vote 
of  all  the  members  present  at  an  annual  meeting,  provided  that 
notice  of  the  proposed  amendment  has  been  printed  in  the  notifica- 
tion of  the  meeting  at  which  the  vote  is  to  be  taken. 


BY-LAWS. 


( 1 )  Meetings  of  the  Association  shall  be  held  annually. 

(2)  The  time  and  place  of  the  meetings  shall  be  determined  by 
the  Council. 

(3)  The  dues  of  active  members  shall  consist  of  an  annual 
assessment  not  to  exceed  seven  and  a  half  ($7.50)  dollars.  Mem- 
bers in  arrears  shall  not  be  entitled  to  vote.  Those  in  arrears  for 
two  (2)  years  may  be  dropped  from  membership  by  recommenda- 
tion of  the  Council. 

(4)  Order  of  business  meeting. 

First  day: — 

Calling  the  roll  of  members. 

Minutes  of  previous  meeting. 

Secretary's  and  Treasurer's  reports. 

Recorder's  report. 

Report  of  Committee  of  Arrangements. 

Appointment  of  auditing  committee. 

Appointment  of  nominating  committee. 

Report  of  Council  on  recommendations  for  membership. 

Second  day,  Morning  session: — 

Reports  of  nominating  committee  and  auditing  committee. 

Election  of  officers. 

Election  of  members. 

Nomination  of  candidates  for  membership. 

Report  of  committee  on  health  resorts. 

Unfinished  business. 

Miscellaneous  business. 

.Adjournment  of  business  meeting. 


SECRETARY'S  REPORT. 


This  shall  be  brief.  Dr.  Brown,  the  President,  has  labored 
hard  to  make  this  meeting  a  success.  He  and  I  had  a  conference  at 
Saranac  in  October;  and  in  December,  the  Council  were  called 
together  in  New  York,  where  various  matters  of  interest  to  the 
Association  were  discussed,  and  the  invitation  to  come  to  Philadel- 
phia accepted.  I  may  say,  incidentally,  that  the  attempt  was  made 
to  have  the  meeting  held  at  Asheville,  just  before  the  meeting  of 
the  National  Tuberculosis  Association  at  St.  Louis,  Drs.  Dunn  and 
Minor  doing  everything  in  their  power  to  have  us  come  to  Asheville. 

Everyone  has  felt  that  this  has  been  a  year  of  readjustment 
after  the  war,  and  of  attempting  to  take  up  the  work  that  was 
interrupted.  The  copies  of  the  Transactions  have  not  been  sent 
out,  owing  to  the  difficulties  encountered  by  the  Recorder  in  getting 
them  printed;  but  I  am  told  that  they  are  in  the  hands  of  the 
binder,  and  that  the  members  will  soon  have  them. 

There  are  one  hundred  and  forty-nine  members  on  the  list,  many 
of  whom  show  little  interest  in  the  society,  putting  time  and  energy 
into  other  societies,  and  merely  registering  their  names  at  the  time 
of  the  Congress,  so  that  they  may  appear  to  have  been  present  at 
last  once  in  three  years.  It  is  a  pity  that  such  men  should  retain 
their  membership,  and  thus  deprive  other  men  of  the  privilege,  which 
they  would  gladly  have,  of  becoming  active  members. 

The  following  members  have  died  during  the  year: 

B.  P.  Anderson,  Colorado  Springs. 
John  C.  Da  Costa,  Philadelphia. 
Abraham  Jacobi,  New  York. 
James  D.  Morgan,  Washington,  D.  C. 
R.  C.  Newton,  Montclair,  N.  J. 
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PRESIDENT'S  ADDRESS. 
LAWRASON  BROWN,  M.D., 

SARANAC  LAKE,  N.  Y. 

There  is  a  tide  in  the  affairs  of  men,  whether  banded  together 
for  the  pursuit  of  politics,  of  government,  or  indeed  of  medical 
science,  which  taken  at  the  flood  leads  to  success;  abandoned,  all 
the  voyage  of  life  is  bound  in  failure  and  in  petty  conceits,  if  I  may 
so  express  it. 

The  success  of  a  medical  society  depends  upon  many  and  vary- 
ing factors.  The  first  and  foremost,  to  my  mind,  is  whether  the 
society  has  originated  for  the  immediate  benefit  of  its  founders  and 
for  them  alone.  Such  a  society  may  wield  a  great,  but  rarely  if 
ever  any  lasting  influence,  and  dies  with  the  decease  of  its  charter 
members.  Such  organizations  are  rarely  national  in  scope,  and  for 
us  today  need  but  passing  mention. 

Vision,  in  a  broad  sense,  is  not  a  common  attribute  of  man.  It 
makes  a  statesman  out  of  the  politician,  an  intrepid  investigator  or 
even  a  genius,  out  of  the  medical  worker.  The  medical  society 
whose  directors  possess  vision  is  a  society  planned  certainly  on  other 
lines  than  the  one  I  have  mentioned.  I  am  in  no  position,  I  do  not 
possess  the  qualifications,  to  describe  to  you,  the  ideal  medical 
society.  I  do  want,  however,  in  my  address  to  you  today,  to  make 
a  few  suggestions  that  may  or  may  not  meet  with  your  approval, 
that  you  may  or  may  not  wish  to  consider  and  to  weigh. 

The  first  and  foremost  function  of  any  medical  society  as  I  see 
it,  is  to  bring  together  medical  workers.  When  man  works  alone, 
thinks  alone,  plans  alone,  he  devises  at  times  ingenious  contrivances, 
invents  occasionally  wonderful  mechanisms,  makes  now  and  then 
significant  medical  discoveries,  and  then  fails  through  his  aloofness, 
to  be  able  to  force  upon  his  fellow  workers  the  real  value  of  his  con- 
tributions. 
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"Look  at  one  of  your  lonely,  industrious  fellows  for  a  moment, 
I  beseech  you.  He  sows  hurry  and  reaps  indigestion;  he  puts  a 
vast  deal  of  activity  out  to  interest,  and  receives  a  large  measure  of 
nervous  derangement  in  return.  Either  he  absents  himself  entirely 
from  all  fellowship,  and  lives  a  recluse  in  a  garret,  with  carpet  slippers 
and  a  leaden  ink-pot,  or  he  comes  among  people  swiftly  and  bitterly, 
in  a  contraction  of  his  whole  nervous  system,  to  discharge  some 
temper  before  he  returns  to  work.  I  do  not  care  how  much  or  how 
well  he  works,  this  fellow  is  an  evil  feature  in  other  poeple's  lives. 
They  would  be  happier  if  he  were  dead  ....  He  poisons  life  at 
the  well-head." 

The  failure  of  many  wonderful  medical  discoveries  to  be 
properly  recognized  when  first  announced,  can  often  be  traced  to 
some  such  trait  as  I  have  mentioned.  Recall  for  instance,  Auen- 
brugger  and  percussion,  Mendel  and  heredity,  Beaumont  and  diges- 
tion. Long  and  anaesthesia.  Lower  and  Mayow  and  oxygenation  of 
the  blood. 

Free  intercourse  then  among  medical  workers  is  essential  to  the 
development  of  an  investigator's  highest  qualities,  and  aids  a  phys- 
ician in  his  progress  towards  the  highest  medical  attainments.  The 
medical  society  of  today  is  composed  usually  of  men  interested  in 
more  or  less  similar  lines,  in  more  or  less  closely  allied  medical 
problems.  In  recent  times  we  have  heard  much  of  the  group  study 
of  patients.  A  medical  society  should  function  along  similar  lines. 
Each  of  us  may  present  a  contribution  which  we  hope  adds  some- 
thing to  medical  knowledge,  and  if  we  are  not  overworked,  over- 
wrought, we  welcome  friendly  criticism.  I  must  acknowledge  that 
it  is  rather  trying  even  then  to  have  a  fellow  member  rise  to  ask  us 
blandly  a  question  whose  significance  may  not  at  once  dawn  upon 
us,  but  which  leads  us  to  ponder  over  our  thoughtlessness  iri  over- 
looking an  essential  side  of  the  question,  which  may  weaken,  or  even 
negate  our  thesis.  We  deserve  the  humiliation  and  taken  in  the 
right  spirit  it  enables  us  to  rise  on  our  own  errors. 

There  is  another  very  important  function  of  all  medical  societies, 
the  familiar  intercourse  it  facilitates  and  engenders  among  its  mem- 
bers. Many  problems  have  arisen  during  the  course  of  the  year, 
and  here  is  a  clearing  house  for  half-baked  ideas  and  problems. 
Here  we  can  meet  authorities  who  out-of-hand  can  solve  many  of 
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our  difficulties.  Who  has  not  formulated  opinions  in  these  very 
valuable  moments  of  intimate  discussion  which  really  astonish  him 
himself  after  he  has  uttered  them?  I  am  not  sure  but  that  it  would 
be  a  wise  thing  if  we  could  have  more  informal  discussion,  more 
informal  meetings,  where  the  younger  men  could  ply  with  ques- 
tions their  older  fellow-members.  Some  scheme  would  have  to  be 
devised  by  which  exclusive  cliques  could  be  avoided,  for  such  a 
disease  saps  the  energy  of  the  most  vigorous  society. 

Social  intercourse  among  physicians  is  a  melting  pot  in  which 
much  dross  of  imagined  personal  slight  is  consumed  by  the  rapid 
fire  of  pleasantries,  by  frank  explanation  in  a  few  simple  words. 
Here  again  informality  is  invaluable.  "Dr.  Smith,"  we  say,  "is  not 
quite  the  bad  and  impossible  fellow  we  thought  him,"  and  then  after 
a  moment  add  a  cubit  to  our  own  growth  by  continuing,  "He  has 
greatly  improved."  Others  may  see  that  we  have  outgrown  Smith 
in  improvement. 

I  have  spoken  of  vision,  of  the  growth  of  medical  societies,  and 
now  a  word  upon  their  propagation,  or  if  you  will,  their  self-perpet- 
uation. The  vital  points  in  this  regard  appear  to  me  to  be,  first, 
the  proper  selection  of  new  members;  secondly,  their  proper  cultiva- 
tion ;  thirdly,  the  graceful  retirement  into  a  group  of  emeritus  mem- 
bers, whose  privileges  would  be  little  curtailed,  but  whose  dues 
might  be  greatly  mitigated,  of  those  who  have  borne  the  heat  of  the 
fray  for  years,  who  might  like  still  to  be  in  it,  but  less  actively  of  it. 

The  proper  selection  of  new  members  devolves,  of  course,  upon 
the  active  members.  It  seems  to  me  that  the  fact,  while  of  para- 
mount importance,  that  a  proposed  member  has  written  much,  has 
contributed  many  articles  to  medical  literature,  is  not  enough  to 
recommend  him  to  our  society.  He  must  still  possess  the  spirit 
which  forces  him  to  think,  to  try,  and  possibly  to  write.  He  must 
possess  as  well,  a  pleasing  personality,  but  charm  of  manner  alone 
should  not  open  the  door  of  the  society  to  him.  Personally  I  do  not 
believe  in  associate  membership.  I  rather  incline  to  the  view  that 
every  applicant  for  membership  who  receives  the  endorsement  of 
the  council,  should  be  invited  to  meet  with  us,  to  present  to  us  a 
paper  and  during  that  meeting  be  treated  as  a  member  in  every 
respect  save  in  voting.  We  could  then  make  up  our  minds  about 
him  and  he  about  us.     At  the  next  meeting  he  could  be  elected  to 
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full  membership  if  the  society  chose,  and  he  of  course  could  elect 
to  accept  or  reject  the  membership  proffered  him.  In  the  past  we 
have  unfortunately  elected  as  members  a  few  men  who  have  never 
evinced  any  desire  for  it,  who  probably  would  be  greatly  relieved 
to  be  freed  from  paying  dues  to  a  society  they  never  intend  to 
attend.  Such  membership  is  a  weakness  to  any  society  and  our 
rules  should  be  stringently  applied  to  members  who  have  never 
attended  but  one  or  indeed  who  have  never  put  in  a  single  appear- 
ance. I  care  little  who  they  are,  their  membership  means  nothing 
to  them  and  injury  to  us. 

As  I  grow  older  I  feel  a  compelling  force  driving  me  to  associate 
more  closely  with  the  younger  medical  men.  They  have  the  great 
future  before  them;  I  see  my  horizon  narrowing  every  day.  They 
have  the  enthusiasm  of  youth,  the  dauntlessness  of  ignorance;  we, 
gray  heads,  hesitate  to  step  where  they  rush  in,  at  times  rush  in  to 
win.  I  incline  to  keep  our  membership  leavened  with  youth.  We 
may  choose  the  wrong  man,  but  if  he  has  reached  his  fourth  or  fifth 
year  after  graduation,  his  friends  can  rather  easily  estimate  his 
abilities  and  we  can  check  them  up  for  ourselves.  I  do  not  mean 
that  men  over  forty  should  not  be  elected  to  our  society,  but  I  do 
maintain  that  they  should  be  as  carefully  scrutinized  as  our  younger 
members  to  see  that  they  do  not  suffer  from  early  ossification  of  the 
gray  matter. 

If  we  elect  a  young  man  I  do  not  feel  that  our  duty  to  him  as 
a  society  ends  there.  He  may  need  encouragement.  Let  the  presi- 
dent invite  him  to  read  a  paper,  and  even  if  necessary  suggest  a 
topic.  The  older  men  should  bear  in  mind  how  much:  the  tyro 
appreciates  a  word  of  commendation,  and  do  not  let  us  be  either 
stingy  with  our  approbation  or  fulsome  with  our  praise.  Neither 
should  we  omit  just  criticism,  but  it  must  always  be  sent  forth  on 
shock  absorbers. 

The  suggestion  for  an  active-inactive  group  of  members  largely 
depends  upon  the  view  that  a  dilution  of  young  blood,  a  transfusion, 
so  to  speak,  of  new  blood,  is  necessary  next  to  carry  on  successfully 
the  life  processes  of  the  society.  By  such  a  means  the  older  mem- 
bers would  be  present  with  advice,  counsel  and  contributions,  and 
the  younger  men  would  reap  the  benefit  and  be  called  upon  to  fill 
the  program.     I  would  not  relegate  any  group  which  I  soon  must 
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join  to  inocuous  desiaetude,  nor  subject  them  to  the  lethal  practices 
of  the  despenadora  of  the  Aymaras. 

The  older  members  of  our  society  can  easily  recall  the  days 
when  the  old  "Climatological  Association"  included  all  the  men  who 
were  working  and  interested  in  tuberculosis.  With  the  formation 
of  the  National  Tuberculosis  Association,  many  of  the  papers  for- 
merly presented  before  us  gravitated  there.  There  is  a  movement 
on  foot  which  aims  to  reorganize  the  National  Tuberculosis  Associa- 
tion on  the  lines  of  the  American  Medical  Association.  It  this  hap- 
pens I  should  not  be  surprised  to  see  the  records  of  our  society  the 
repository  of  many  of  the  best  clinical  papers  on  pulmonary  tuber- 
culosis. We  must  be  alert  and  ready  to  meet  the  emergency  if  it 
should  arise. 

The  value  of  any  society  to  its  members  can  be  roughly  gauged 
by  a  study  of  the  discussion  of  the  papers  brought  before  it.  In 
many  societies  the  discussions  are  what  we  might  call  very  "loose." 
They  deal  too  much  iii  generalities,  too  little  with  the  actual  experi- 
ence of  its  members.  I  am  tempted  to  conclude  my  remarks  to  you 
today  with  a  few  words  on  "personal  experience"  in  medicine. 

Since  the  time  when  man  evolved  through  one  or  more  unknown 
types  from  the  lower  animals  personal  experience  has  been  a  factor 
of  paramount  importance  to  the  race.  Its  value  is  greatly  enhanced 
for  man  on  account  of  the  long  period  of  immaturity  through  which 
each  individual  must  pass.  This  period  is  one  of  great  receptivity, 
one  during  which  the  personal  experience  of  our  forefathers  is 
indelibly  impressed  upon  our  body  and  our  mind.  History  is  but 
the  personal  experience  of  great  leaders  of  men  in  their  relation  to 
their  followers  and  opponents.  Biography,  the  most  stimulating 
and  suggestive  of  all  forms  of  literature,  especially  for  younger  per- 
sons, who  strange  to  say  often  systematically  neglect  it,  is  the  per- 
sonal experience  of  an  individual  in  regard  to  life  in  general.  I 
could  multiply  these  examples  and  enlarge  upon  them  many  times, 
but  what  I  would  like  to  make  clear  is  that  none  of  us  is  free  from 
or  can  escape  "personal  experience."  In  fact,  through  the  long  years 
of  childhood  "personal  experience"  of  our  parents,  of  our  teachers, 
of  our  associates  is  made  part  of  our  own  personal  experience  and 
so  is  formed  that  individual  quality  known  among  men  as  character. 
I  am  sure  all  of  you  will  agree  with  me  in  regard  to  this  great  value 
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of  personal  experience  in  our  daily  lives.  But  now  since  it  is  so 
important  for  us  it  should  be  guarded  most  carefully.  The  individual 
upon  whose  personal  experience  we  depend  must  be  known  to  us. 
We  must  not  believe  that  a  sour-visaged,  quarrelsome  churl  will  have 
the  same  personal  experience  as  a  gay,  light-hearted,  pleasure-seek- 
ing, frivolous  troubadour.  "Laugh  and  the  world  laughs  with  you, 
— weep  and  you  weep  alone."  It  is  here  that  we  often  go  astray 
and  pitch  upon  and  hold  up  as  our  model  some  one  whom,  the 
collected  personal  experiences  of  many  has  shown  to  be  askew.  I 
have  said  enough,  I  hope,  to  have  you  grant  me  the  value  of  per- 
sonal experience  and  the  danger  at  least  of  one  fallacy  that  may  lie 
concealed  in  it. 

Personal  experience  in  medicine  is  the  stepping  stone  to  success 
for  most  physicians.  Few  have  that  quality  of  mind  that  enables 
them  to  collate  the  personal  experience  of  many  men  and  so  to 
clothe  it  in  words  of  their  own  that  to  most  of  us  it  appears  as  the 
personal  experience  of  the  writer.  This  is  a  valuable  gift  and  while 
not  of  the  highest  order  is  yet  of  great  service  to  all  of  us. 

Let  us  pause  for  a  few  minutes  to  consider  of  what  personal 
experience  in  medicine  consists.  We  no  sooner  revolve  the  phrase 
in  our  minds  than  the  old  time-worn  aphorism  of  Hippocrates  recurs 
to  us:  Experience  is  fallacious  and  judgment  difficult.  That  it  is  no 
one  will  deny  but  to  acknowledge  it  and  supinely  to  fold  our  hands 
is  I  hold  a  true  attribute  of  agnosticism,  which  leads  us  nowhere. 

You  have  no  doubt  been  struck  many  times  with  that  peculiar 
logic  that  the  lay  mind  applies  to  things  medical  in  seeking  a  cause 
for  every  effect.  This  is  peculiarly  appreciated  when  after  carrying 
a  patient  through  a  protracted  illness,  we  are  discharged  on  the  eve 
of  recovery  and  to  some  simple  medicament  given  by  our  successor, 
often  without  the  slightest  effect,  is  attributed  the  recovery  which 
we  knew  would  in  due  time  occur.  The  profession  in  general,  how- 
ever, is  prone  to  fall  into  similar  fallacies  and  nowhere  do  we  see 
this  more  than  in  the  effects  attributed  to  many  and  varied  drugs. 
Who  of  us  can  deny  that  at  some  time  in  his  career  he  has  attributed 
to  some  medicament  effects  that  a  wider  and  more  extended  experi- 
ence forced  him  to  acknowledge  were  not  present?  In  no  disease  is 
this  fallacy  more  often  exhibited  than  in  pulmonary  tuberculosis,  a 
long,  tedious,  chronic  disease,  where  many  of  us  would  often  like 
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to  unite  in  the  wish  of  the  husband  of  one  of  Doctor  Trudeau's 
patients,  who  said  that  he  wished  his  wife  would  get  well  or  do 
something.  The  long  list  of  drugs  that  have  been  warmly  advocated 
by  the  discoverers  of  their  value  in  pulmonary  tuberculosis  and  their 
subsequent  failure  in  the  hands  of  many  unbiased  observers  are 
proofs  sufficient.  I  do  not  impeach  the  honesty  of  these  men  for  at 
times  I  must  confess  a  close  kinship  to  them  but  the  results  I  believe 
are  to  be  attributed  to  suggestion,  that  most  potent  factor  in  all 
drugs,  which  explains  the  wonderful  results  of  some  observers  and 
their  failure  when  all  suggestion  is  eliminated.  Here  the  personal 
experience  of  one  man  is  not  sufficient  and  we  must  not  allow  our- 
selves to  follow  any  individual  blindly. 

Another  fallacy  inherent  in  personal  experience  is  the  fact  that 
we  see  only  what  we  look  for,  and  for  years  we  may  entirely  pass 
by  some  important  data.  A  single  example  will  suffice  to  make  this 
point  clear.  Until  Reginald  Fitz  wrote  not  many  years  ago  so 
clearly  and  forcibly  upon  the  symptoms  of  appendicitis  and  of 
pancreatitis  they  had  escaped  our  attention.  Consequently  we  must 
also  know  the  physician  and  his  fitness  for  observation  before  we 
can  fully  accept  his  personal  experience. 

Another  fallacy  still  lies  in  the  fact  that  "personal  experience" 
too  often  rests  upon  memory.  I  have  long  looked  upon  memory  as 
an  attribute  necessary  to  greatness  in  the  medical  profession  but 
more  recently  I  have  been  struck  with  the  fact  that  originality  and 
a  tenacious  memory  are  not  often  associated  in  the  same  individual. 
The  very  fact  that  an  investigator  at  every  turn  recalls  what  A  or 
B  has  done  seems  to  have  an  inhibiting  effect  upon  research.  How- 
ever this  may  be,  the  average  individual  has  none  too  strong  a 
memory  and  I  cannot  but  believe  that  many  slurs  cast  upon  the 
medical  profession  for  their  wide  divergence  of  views  is  due  to  the 
fact  that  the  personal  experience  of  the  various  opponents  in  many 
controversies  is  based  upon  their  memory  of  their  observations.  I  do 
not  want  to  be  misunderstood  and  hasten  to  say  that  no  one  respects 
and  admires  memory  more  than  I  do,  for  I  sorrow  in  a  poor  one, 
but  I  do  affirm  and  stoutly  maintain  that  however  defective  your 
memory  may  be  your  personal  experience  if  carefully  noted  in  your 
case  reports  has  a  thousand  times  more  value  than  the  personal 
experience  of  an  equally  good  observer  who  makes  no  notes  or  does 
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as  some  men  have  done.  These  men,  very  careful  observers,  have 
made  numerous  notes  but  in  some  of  their  articles  have  failed 
entirely  to  refer  to  any  of  these  notes.  Such  work,  hasty  though  it 
has  to  be,  is  in  my  opinion,  inexplainable.  I  am  quarreling  with 
no  man  who  through  sheer  lack  of  time  and  rush  of  work  makes  no 
notes  and  as  long  as  he  recognizes  that  his  personal  experience  is 
based  upon  impressions  and  so  states  it  I  value  his  impressions  but 
only  as  impressions. 

But  personal  impressions  indeed  are  based  upon  statistics, 
statistics  of  the  "failing  memory,"  which  I  shall  mention.  Your 
personal  impressions,  you  say,  lead  you  to  believe  one  or  another 
symptom  is  common.  If  you  analyze  the  mental  process  by  which 
you  have  reached  this  conclusion  you  will  see  that  you  have  in  mind 
all  or  a  part  of  the  cases  you  have  seen,  about  whose  exact  number 
you  are  uncertain.  Of  this  uncertain  number  a  more  indefinite 
proportion  has  exhibited  the  foregoing  symptom  and  so  you  arrive 
at  your  personal  impression,  which  you  must  acknowledge  is  based 
in  reality  upon  faulty  statistics. 

You  may  reply  to  me  that  most  medical  authorities  write  in 
this  way.  I  grant  you  may  do,  but  I  am  much  mistaken  if  most  of 
their  solid  facts  are  not  based  upon  accurately  computed  observa- 
tions of  many  privates  in  the  regiments  of  physic. 

In  no  department  of  medicine  do  we  find  such  a  tremendous 
strain  placed  upon  failing  memory  as  we  do  in  the  records  of  clinical 
observations.  I  say  failing  advisedly,  for  whose  memory  of  1,000 
cases  is  as  fresh  for  cases  1  to  100  as  for  cases  901  to  1,000?  The 
last  100  cases  outweigh  in  our  memory  the  first  500.  I  have  on 
several  occasions  had  to  revise  a  manuscript  in  which  I  had  made 
from  memory  certain  statements  which  my  real  personal  experience 
proved  to  be  entirely  untrue. 

Have  you  ever  thought  what  effect  some  such  statement  as  the 
following  would  have  upon  you?  Dr.  X.  reported  his  experiments 
upon  guinea  pigs  and  rabbits  extending  over  many  years.  He  said 
his  personal  experience  in  these  experiments  led  him  to  believe  that 
the  various  drugs  mentioned  had  a  markedly  beneficial  effect  upon 
the  infections  with  which  the  animals  had  been  inoculated.  Dr.  Y. 
asked  Dr.  X.  how  many  rabbits  and  how  many  guinea  pigs  he  had 
used,  with  what  organisms  he  had  infected  them,  how  many  showed 
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the  symptoms  he  had  described  as  classical  and  what  led  him  to 
believe  that  the  drugs  used  had  exerted  the  beneficial  influence  he 
attributed  to  them,  when  it  was  well  known  that  many  of  these 
infections  in  these  small  animals  often  terminated  in  spontaneous 
cure?  To  these  questions  Dr.  X.  replied  as  follows:  He  thought 
Dr.  Y's  questions  very  pertinent.  He  had  always  had  a  good 
memory  and  trusted  to  that  rather  than  to  a  careful  perusal  of  his 
notes,  which  were  very  voluminous  and  hard  reading.  As  he  remem- 
bered, he  had  used  several  thousand  animals,  but  regretted  that  he 
could  neither  remember  what  dose  of  each  organism  he  had  used 
nor  how  many  animals  he  had  inoculated  with  the  different  organ- 
isms. He  attributed  the  recovery  to  the  drugs  he  used  for  the 
reason  that  the  animals  seemed  to  recover  more  quickly  although  he 
could  give  neither  the  average  time  for  recovery  nor  the  exact  num- 
ber that  recovered.  Such  a  report  would  be  greeted  with  the  scorn 
and  derision  that  it  deserved.  Yet  how  many  of  us  when  dealing 
with  clinical  observations  do  not  follow  such  lines?  I  am  afraid  we 
are  all  too  prone  to  do  it. 

I  must  before  leaving  this  section  of  my  paper  pay  tribute  in 
one  particular  at  least  to  memory.  I  refer  to  diagnosis.  Here 
memory  is  of  great  avail.  The  impression  of  a  mistake  in  diagnosis 
long  rankles  in  our  breasts  and  really  makes  a  book  for  our  mis- 
takes unnecessary  for  some  of  us.  The  cases  of  great  rarity  are  also 
ineffaceable  and  these  together  with  our  impressions  of  our  personal 
experience  are  our  trusty  and  tried  servants  in  the  art  of  diagnosis. 

None  of  you  will  contradict  me  when  I  say  that  statistics  are 
very  dry  but  some  of  you  may  dispute  me  when  I  say  that  only  by 
statistics  does  the  world,  lay  or  medical,  advance.  Consider  what 
knowledge  is  and  you  will  see  how  inseparable  it  is  from  statistics. 
Medicine  is  not  exact  science,  and  diagnosis  rests  largely  upon  the 
law  of  probability  which  in  turn  is  statistical.  All  scientific  experi- 
ments are  statistical  arguments  in  favor  of  or  in  opposition  to  cer- 
tain inductions  or  deductions.  Further  statistics  lend  the  authority 
that  is  necessary  for  their  acceptance. 

The  trouble  in  medicine  does  not  lie  with  the  statistical  method 
but  with  the  medical  men  who  do  not  know  how  to  use  it.  I  regret 
to  state  that  I  belong  to  this  class  and  have  felt  keenly  that  in  the 
medical  school  I  did  not  have  an  opportunity  to  attend  a  course  on 
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medical  statistics.  The  day  will  come,  gentlemen,  when  such 
courses  will  be  given,  when  the  law  of  probability  will  help  in 
diagnosis,  when  the  coefficient  of  co-relation,  now  explained  by  most 
authorities  in  such  terms  that  in  a  few  minutes  my  idea  of  my  rela- 
tion to  my  surroundings  has  become  totally  insufficient,  when,  I  say, 
all  these  things  will  be  understood  by  the  medical  graduate.  At  that 
time  medical  men  will  cease  to  do  such  foolish  things  with  statistics 
as  to  try  to  add  cabbages  and  sows,  or  what  is  nearly  as  bad,  to 
try  to  solve  problems  in  heredity  by  finding  how  many  parents  had 
the  disease  from  which  the  offspring  suffers  without  due  respect  to 
many  other  very  important  and  possible  contradictory  details.  What 
would  you  think  of  a  bookkeeper  who  after  years  of  personal  experi- 
ence would  gather  up  the  bills  in  the  cash  drawer  and  go  to  the 
bank  with  the  statement  that  his  personal  experience  led  him  to 
believe  that  the  roll  of  bills  amounted  to  $1,000.  The  receiving 
teller  would  quickly  apply  the  statistical  method  and  few  would 
venture  to  side  with  the  bookkeeper  no  matter  how  large  his  experi- 
ence had  been. 

Do  not  misunderstand  me.  This  is  not  an  argument  in  favor 
of  dry  statistical  articles  which  we  all  prefer  to  avoid  reading.  But 
if  I  can  make  you  see  how  important  it  is  for  us  to  cease  using  the 
pat  phrase  "my  personal  experince"  except  when  we  have  sufficient 
data  to  support  it,  I  shall  have  accomplished  what  I  had  hoped  for. 

From  these  premises  I  would  like  finally  to  draw  the  following 
conclusions: 

1.  Our  fitness  alone  renders  our  observations  of  value.  By 
fitness  I  mean  honesty,  carefulness,  and  willingness  to  record  our 
observations,  no  matter  how  many  cherished  theories  they  overthrow. 

2.  A  few  carefully  observed  and  recorded  cases  greatly  out- 
weigh a  large  number  of  cases  stored  in  a  memory  however  tenacious. 

3.  Personal  experience  should  be  based  upon  carefully  studied 
statistics  of  personal  observation  and  not  upon  personal  impressions, 
which  cover  often  all  lack  of  recorded  observation  and  avail  only  in 
my  opinion  for  diagnosis. 

4.  Finally  we  should  not  use  the  phrase  "personal  experience" 
as  a  cloak  to  cover  our  ignorance  of  our  real  personal  experience. 
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Myxedema  is  insidious  in  its  onset,  so  that  for  a  long  period  of 
time  the  characteristic  clinical  features  may  be  absent,  or  indeed 
may  not  appear  at  all.  The  importance,  however,  of  recognizing 
this  disease,  is  shown  by  two  facts:  first,  there  is  a  sovereign  remedy 
for  it,  and  secondly  serious  physical  and  mental  developments  ensue 
in  long-overlooked  cases,  eventually  reaching  a  stage  in  which  there 
is  an  unsatisfactory  response  to  appropriate  measures. 

It  has  been  said  that  the  disease  is  easily  recognized  when  the 
characteristic  features  are  present.  This  view,  however,  does  not 
accord  with  the  results  of  my  experience  and  previous  collective 
investigations.  For  example,  out  of  seven  typical  cases  which  have 
fallen  under  my  care  and  of  which  I  have  notes,  six  had  gone 
unrecognized.  Again,  of  27  cases  out  of  a  total  of  55  collected  by 
me  from  American  and  Canadian  literature  and  physicians,  more 
especially  those  in  charge  of  institutions  for  the  care  of  the  feeble- 
minded, since  the  year  1905,  20  or  74  per  cent  had  been  overlooked 
by  one  or  more  physicians.  This  is  a  sorry  commentary  in  view  of 
the  ease  with  which  relief  is  afforded  after  recognition.  In  the 
remaining  28  cases  of  my  series  no  reference  to  previous  diagnosis 
was  made.  Writers  upon  the  subject  of  myxedema  fail  to  stress 
adequately  failure  to  diagnosticate  the  disease  on  the  part  of  prac- 
titioners of  medicine,  including  clinicians  of  large  calibre. 

The  first  typical  case  that  fell  under  my  observation  had  been 
mistaken  for  chronic  nephritis  by  one  of  the  leading  medical  author- 
ities of  France,  and  another  equally  famous  American  clinician: 
This  occurred  in  1892,  at  which  time  only  one  or  two  cases  had  been 
recorded  in  the  literature,  so  that  allowances  could  be  made  for  fail- 
ure to  recognize  the  condition.  It  has,  however,  seemed  to  the 
writer  to  be  inexcusable  to  find  that  this  disease  has  been  commonly 
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overlooked  by  practitioners  in  recent  years.  A  surprisingly  small 
number  of  cases  of  m5ocedema  have  been  reported  in  the  past,  but 
this  fact  need  excite  no  surprise  in  view  of  the  foregoing  statement. 

It  would  appear  that  the  clinical  picture  of  myxedema,  despite 
the  excellent  delineation  of  the  characteristic  symptoms  to  be  found 
in  classical  articles  on  the  subject  and  in  medical  text-books  and 
system  of  medicine,  has  not  been  sufficiently  impressed  upon  the 
mind  of  the  profession.  This  is  more  especially  true  of  cases  in 
which,  and  these  make  up  the  majority,  some  of  the  diagnostic  feat- 
ures are  wanting.  Efforts  to  stimulate  interest  in  the  subject,  there- 
fore, must  be  regarded  as  both  timely  and  important. 

In  order  to  be  in  a  position  to  appreciate  the  numerous  and 
varied  clinical  features  of  myxedema,  it  must  be  remembered  that 
an  infiltration  of  all  the  anatomical  systems  of  the  body  occurs  in 
this  disease,  leading  to  an  increase  in  the  general  bulk  of  the  organ- 
ism. Perhaps,  the  most  characteristic  sign  is  a  firm,  inelastic 
thickening  of  the  skin  and  subcutaneous  fibrous  connective  tissue 
which  does  not  pit  on  pressure.  The  dry,  swollen  skin  of  the  face 
obliterates  more  or  less  completely  the  natural  facial  lineaments,  so 
that  in  well-marked  cases  the  patient  seems  to  be  wearing  a  mask, 
with  broad,  coarse,  immobile  features.  The  same  dry,  firm  inelastic 
myxedematous  infiltration  of  the  skin  of  the  extremities  and  notably 
in  the  supra  clavicular  region,  is  to  be  observed. 

The  mucus  membranes  are  also  infiltrated  and  the  teeth  may 
become  loosened.  Chapman  has  emphasized  a  solid  appearance  of 
the  conjunctive  as  an  early  sign.  The  physiognomy  "is  stupid,  dull 
and  phlegmatic  and  simulates  imbecility."  The  tongue,  lips  and 
nose  are  thickened  and  the  voice  is  peculiarly  monotonous,  and  has 
a  "leathery  tone,  with  curious  nasal  explosions  at  short  intervals 
during  speaking." 

Thought  and  movement  are  slow  and  heavy  and  while  memory 
is  good,  it  is  slow  to  respond.  Retardation  of  psychomotor  action 
is  to  be  regarded  as  being  quite  characteristic  of  the  disease.  In 
some  instances  headache  is  complained  of,  and  there  is  marked  irrit- 
ability of  temper  while  in  others  hallucinations  and  delusions,  tend- 
ing finally  toward  dementia,  supervene.  Trophic  changes  of  the  hair 
and  teeth  occur.  Destruction  of  the  masticating  apparatus  is  often 
noted.     Baldness  is  a  common  symptom  and  it  usually  presents  a 
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special  distribution,  the  hair  of  the  frontal  region,  nape  of  the  neck 
and  eyebrows  being  first  shed.  Albumen  is  commonly  found  in  the 
urine  and  occasionally  tubecasts  as  well.  The  temperature  in 
myxedema  is  more  or  less  subnormal,  as  a  rule.  The  thyroid  is  not 
palpable,  not  only  on  account  of  its  atrophy,  but  also  owing  to  the 
presence  of  the  thickened  myxedematous  tissues  of  the  neck. 

The  foregoing  text-book  description  of  the  symtomatology  of 
myxedema  in  its  typical  form  has  been  given  on  account  of  my  firm 
conviction  that  the  profession  at  large  has  an  inadequate  concep- 
tion of  this  disease.  It  has  been  well  said  that  "disease  is  a  thing 
in  itself  and  can  be  recognized  as  readily  as  flowers  of  the  field  or 
the  faces  of  friends  when  these  are  seen  often  enough."  The  symp- 
toms and  signs  of  myxedema  mentioned  above,  however,  are  so 
characteristic  as  to  make  individual  recognition  perfectly  easy  once 
a  single  case  has  been  carefully  scrutinized. 

As  stated  elsewhere  by  the  writer,  "So  commonly  has  chronic 
nephritis  been  mistaken  for  this  complaint  outside  of  institutions  in 
which  careful,  thorough  examinations  are  systematically  conducted, 
as  to  make  fresh  emphasis  of  the  importance  of  its  diagnosis  highly 
desirable.  Notwithstanding  the  fact  that  chronic  Bright's  disease 
and  myxedema  present  few  points  of  contact,  clinically  considered, 
but  many  of  distinct  dissimilarity,  some  of  which  are  extremely 
striking,  the  latter  is  constantly  and  sadly  being  confused  with  the 
former  disease."^ 

In  my  statistical  inquiry  which  covered  the  period  from  1905 
till  July  1919  or  13  years,  complications  were  recorded  in  43  out  of 
55  cases  and  of  these  urinary  features  including  albuminuria  with 
or  without  the  presence  of  tube-casts  were  noted  in  18  or  41.5%. 
But  though  albuminuria  was  grouped  with  the  complications  in  my 
series,  it  is  in  reality  a  common  symptom  of  myxedema  and  if  this 
fact  were  remembered,  the  tendency  to  confound  this  disease  with 
chronic  nephritis  would  be  markedly  lessened.  Edema  of  the 
extremities,  and  of  the  face  and  legs  was  reported  in  eight  out  of  the 


^"Myxedema  and  Cretinism  in  the  United  States  and  Canada :  A  Clinical 
Study,"  Contributions  to  Medical  and  Biological  Research,  Dedicated  to  Sir 
William  Osier,  in  Honour  of  His  Seventieth  Birthday,  July  12,  1919,  by  his 
Pupils  and  Co-workers,  Vol.  I,  p.  283. 
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55  cases,  or  14.5%.  This  symptom  is  usually  due  either  to  an 
associated  anemia  or  cardiac  decompensation  met  with  in  advanced 
cases,  and  until  the  medical  profession  learns  that  such  develop- 
ments sometimes  take  place  in  myxedema,  wrong  diagnoses  will 
continue  to  be  made.  It  is  to  be  recollected,  that  an  actual  nephritis 
may  be  a  late  accompaniment  of  myxedema;  it  then  results  from  a 
generalized  arteriosclerosis  or  may  possibly  be  of  toxic  origin.  The 
urinary  findings  usually  met  with  in  chronic  sclerotic  nephritis 
(small  ring  of  albumen,  long  narrow  hyaline  tube-casts)  are 
observed.  It  has  been  my  good  fortune  to  witness  the  disappearance 
of  an  albuminuria  as  the  result  of  thyroid  feeding,  in  a  number  of 
instances  of  myxedema  which  had  been  regarded  as  cases  of  chronic 
nephritis. 

To  avoid  mistakes  in  diagnosis  in  well  characterized  cases,  the 
physical  characteristics,  mental  condition,  the  slow  speech  and 
leathery  tone  of  voice  and  changes  that  occur  in  the  skin  and  sub- 
cutaneous connective  tissue  must  be  especially  noted.  Recognition 
of  the  condition  is  based  mainly  on  observation  of  skin  and  mucosa 
and  the  fact  that  the  myxedematous  infiltration  of  the  face  and  legs 
is  harsh,  inelastic  (stiff  edema)  does  not  pit  on  pressure,  as  is  true 
of  cardiac  and  renal  dropsy. 

There  are  a  large  number  of  cases  of  myxedema  which  might 
be  termed  rudimentary  in  type,  on  account  of  the  feeble  develop- 
ment of  the  principal  diagnostic  features.  Many  of  these  cases 
touch  certain  other  diseases  and  especially  those  of  endocrine  origin 
very  closely.  In  a  case  which  came  under  my  care,  both  tuber- 
culosis and  acromegaly  were  associated.  The  myxedematous 
element  in  this  case  had  gone  unrecognized.  The  combined  use  of 
pituitrin  and  extract  thyroid  was  followed  by  a  remarkable  degree 
of  improvement  especially  as  regards  the  evidences  of  myxedema 
which  practically  disappeared,  while  the  previous  use  of  pituitrin 
alone  by  the  attending  physician  had  proven  futile.  It  has  been 
repeatedly  shown  by  such  careful  observers  as  Schiff,  Magnus-levy 
and  others  that  feeding  with  pituitary  gland  is  without  effect  in 
acromegaly. 

In  view  of  the  marvelous  improvement  in  myxedema  treated 
with  thyroid  extract  within  a  few  weeks,  the  detection  of  the  com- 
bined affection  when  present   is  a  matter  of  much  practical   im- 
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portance.  The  association  of  tliese  two  conditions  myxedema  and 
acromegaly  is  not  infrequent  and  to  add  to  the  difficulties  encoun- 
tered in  their  discrimination  they  present  certain  points  of  great 
similarity.  In  both,  the  skin  is  dry,  the  subcutaneous  fibrous  con- 
nective tissue  thickened  by  overgrowth,  the  tongue  enlarged,  the 
mucus  membranes,  especially  the  nose,  soft  palate  and  uvula 
thickened;  in  both  there  is  irritability  of  temper,  slowness  of  the 
mental  processes  and  thick,  difficult  speech. 

Certain  obvious  features,  however,  belong  to  each  of  these 
diseases  alone,  when  found  to  be  combined.  For  example,  the  gen- 
eral bony  enlargement  with  separation  of  the  condyles,  enlarged 
joints,  the  severe  headaches,  disturbances  of  vision,  bilateral 
hemianopsia  are  dependent  on  the  acromegaly,  while  the  tendency 
to  chilling,  a  sub-normal  temperature,  miniature  thyroid,  tachy- 
cardia, malar  flushes,  and  loss  of  hair,  as  well  as  a  peculiarly  dis- 
torted physiognomy  (masked  facies)  belong  to  myxedema.  When 
these  two  diseases  are  associated  in  a  single  case  the  acromegalous 
features  may  over-shadow  the  less  obvious  myxedematous  symptoms. 
For  example,  in  my  case  of  combined  acromegaly  and  myxedema, 
marked^  headache,  strabismus,  enlarged  bones  and  joints,  decidedly 
prognathous  lower  jaw,  collectively  pointed  to  the  former  disease, 
and  over-shadowed  the  fewer  symptoms  of  myxedema.  The  presence 
of  constant  chilly  sensations,  low  temperature,  the  malar  flushes,  the 
large  myxedematous  pads,  however,  caused  me  to  suspect  associated 
myxedema  and  lead  to  the  employment  of  thyroid  extract,  with  most 
gratifying  results. 

The  history  of  my  case  clearly  indicated  that  the  symptoms  of 
acromegaly  preceded  those  of  myxedema  by  several  years,  at  least. 
This  is  most  probably  the  usual  order  of  development  when  these 
two  affections  co-exist,  the  average  age  at  which  myxedema  begins 
being  much  higher  than  for  acromegaly.  On  the  other  hand, 
m3ncedema  occurring  before  the  growth  of  the  bones  is  completed 
causes  an  arrest  of  ossification. 

In  this  connection,  Dock  has  called  attention  to  the  necessity  of 
tracing  out  all  the  relations  in  cases  of  ductless  gland  disease.  The 
fact  remains  to  be  stressed  that  in  any  polyglandular  syndrome 
which  presents  symptoms  of  myxedema,  however  slight,  it  is  advis- 
able to  apply  the  therapeutic  test.     Since  promising  results  have 
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been  recently  obtained  by  Webster  and  others  from  x-ray  treatment 
in  early  acromegaly,  a  trial  of  that  agent  might  be  made  in  com- 
bined cases  in  which  the  symptoms  afford  merely  a  suspicion  of 
this  disease. 

Another  endocrine  disease  intimately  related  to  myxedema 
along  metabolic  lines  and  not  infrequently  associated  with  it,  is 
exopthalmic  goitre.  We  no  longer  regard  these  two  affections  as 
being  diametrically  opposed  to  one  another  in  their  pathogenesis 
and  syrnptomatology.  I  have  elsewhere  discussed  this  relationship 
and  pointed  out  that  this  knowledge  has  been  largely  the  result  of 
the  experimental  labors  of  Janney  and  Isaacson^  who  have  shown 
that  similar  metabolic  disturbances  may  be  present  in  both  hyper- 
thyroid  and  hypothroid  states  and  also  that  the  blood  picture  in 
exopthalmic  goitre  is  practically  identical  with  that  of  myxedema. 

Janney^  proposes  to  substitute  the  term  "dysfunction"  of  the 
thyroid  for  the  less  adequate  hyperthyroid  explanation.  In  many 
cases  of  exophthalmic  goitre  symptoms  of  defective  thyroid  function 
are  met  with  and  at  present  writing  admit  of  explanation,  more 
particularly  the  cutaneous  and  osseous  changes,  as  well  as  hypogly- 
cemia. On  the  other  hand  the  moderate  thyroid  enlargement, 
exophthalmous,  tremor,  tachycardia,  psychic  stimulation  and 
increased  basal  metabolism  depend  on  hyperthroidism  or  at  all 
events  toxic  substances  due  to  an  abnormal  amount  of  thyroid 
hormones  in  the  blood  circulation. 

As  elsewhere  stated  these  cases  of  exophthalmic  goitre  with 
marked  deficiency  symptoms  must  be  recognized  and  distinguished 
from  pure  myxedema.  In  suspected  cases,  the  diagnosis  can  be 
materially  aided  by  the  administration  of  small  doses  of  thyroid 
extract.  Bertine*  cites  recent  cases  in  which  hyperthyroid  and 
hypothyroid  symptoms  were  combined  in  the  same  person.  While 
it  would  lead  too  far  afield  to  recite  individual  cases  of  associated 
myxedema  and  Grave's  disease,  it  should  be  recollected  that  in  these 
combined  cases,  the  symptoms  of  the  former  disease  are  those 
belonging  to  mild  types  as  a  rule,  hence  less  obvious  than  in  the 
typical  cases. 

2Janney,  N.  W.,  and  Isaacson,  V.  I.,  Arch.  Int.  Med.,  August,  1918,  761. 
^Janney,  N.  W.,  Arch.  Int.  Med.,  August,  1918,  187 
4Bertine,  E.,  Medical  Record,  N.  Y.,  1916,  XC,  895. 


18  J.  M.  ANDERS 

Several  varieties  of  myxedema  have  been  described.  Formerly, 
two  main  groups  were  recognized,  acute  and  chronic,  but  more 
recently  the  former  has  been  recognized  as  tetany.  Following 
operations,  and  in  exophthalmic  goitre,  however,  myxedema  may 
develop  acutely  without  assignable  cause.  Post-operative  myxedema, 
however,  is  rare,  only  seven  cases  having  been  reported  to  date  in 
Canada  and  the  United  States.  Osler^  reported  a  remarkable  case 
of  rapid  development  and  fatal  termination,  to  the  American 
Neurological  Association  in  1898. 

There  are  many  cases  of  incomplete  symptomatic  development, 
in  which  we  are  justified  in  suspecting  the  disease  in  question  and 
should  not  fail  to  cautiously  carry  out  thyroid  treatment  with  a 
view  to  confirming  our  suspicions.  These  incomplete  forms  have 
been  discussed  by  Hertoghe'^,  Buschan,  Pel,  Osborne  and  others. 
Their  course  and  progress  vary  greatly. 

The  symptoms  in  these  instances  of  mild  chronic  hypothyroid- 
ism are  dependent  on  the  constant  lesion  of  myxedema,  namely, 
infiltration  which,  however,  may  be  slight  and  more  or  less  localized. 
According  to  my  observation  certain  features  are  common  to  all  of 
them,  e.g.,  abnormally  low  temperature,  an  inclination  to  chilly 
sensations,  a  dry,  often  yellowish,  firm,  inelastic  skin,  disinclina- 
tion to  perspiration,  tendency  to  an  increase  of  the  general  bulk  of 
the  body,  irritability  of  temper,  lack  of  mobility  of  features, 
physiognomy  dull  and  uninteresting  and  a  thickened  condition  of 
the  skin  and  mucous  membranes,  which  is  partial,  often  strictly 
circumscribed,  rather  than  general,  and  most  commonly  affecting  the 
lips,  nose,  cheeks  and  tongue..  In  isolated  cases  a  variety  of  less 
obvious  symptom-groups,  are  to  be  considered,  according  to  the  sex 
and  associated  conditions  before  an  assured  diagnosis  or  a  probable 
recognition  even  is  possible. 

The  importance  of  a  closer,  more  thorough  study  of  these  mild 
forms  of  the  disease  needs  to  be  emphasized,  in  view  of  what  is 
known  of  the  effects  of  thyroid  want.  Whilst  our  knowledge  of  the 
function  of  the  thyroid  is  still  incomplete,  it  is  indisputable  that  the 
cells  of  the  body  cannot  attain  to  a  perfect  morphologic  state  when 


SDock,  in  Modern  Medicine,  Osier  &  McCrae,  Vol.  IV,  p.  895. 
"Hertoghe,  Medical  Record,  N.  Y.,  1914. 
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the  secretion  of  this  gland  is  markedly  diminished.  '  Again,  as 
Hertoghe  has  pointed  out:  "When  the  thyroid  supply  is  scarce  the 
carrying  away  of  cellular  waste  matter  is  slow  and  incomplete — 
mucin  fat  and  other  principles  accumulate  on  the  spot  and  there 
form  an  infiltration  and  edema  of  a  special  kind — hard,  non-depress- 
ible." 

Among  these  mild  types,  the  following  case  from  my  records 
is  a  not  rare  one:  C.  A.  H.  female,  age  40  years,  active  housekeeper. 
Family  history  entirely  negative.  Had  had  childish  diseases,  includ- 
ing diphtheria  and  scarlatina  and  at  the  age  of  26  typhoid  fever. 
The  patient  is  married,  has  one  child  aged  14  years;  menstruation 
has  always  been  very  painful  and  profuse.  For  three  months  or 
more  before  falling  under  my  care,  she  complained  of  indigestion, 
cramp-like  pains  in  lower  abdomen  at  frequent  intervals,  some  dis- 
tress in  epigastrium  immediately  after  food,  nocturnal  nausea  on 
waking;  appetite  poor,  flatulence,  tendency  to  diarrhoea;  all  symp- 
toms aggravated  during  menstruation.  The  skin  and  mucous  mem- 
branes exhibited  a  yellowish  pallor,  were  slightly  thickened,  espe- 
cially under  the  eyes,  the  lips  and  tongue,  and  there  was  some 
tenderness  over  the  greater  curvature  of  the  stomach. 

To  these  symptoms  and  signs  were  added  those  described  above 
as  belonging  to  all  the  various  types  in  this  group  of  mild  forms. 
The  use  of  thyroid  extract  was  followed  by  a  brilliant  result,  includ- 
ing normal,  painless  menstruation. 

Another  group  of  cases  of  so-called  myxedema  fruste,  or  incom- 
plete myxedema,  is  characterized  by  irritability  of  temper,  malar 
flush,  apathy,  neuralgias,  headache,  impairment  of  memory,  tinnitus 
especially  on  lying  down,  slight  deafness,  slowness  of  the  mental 
processes,  undue  susceptibility  to  cold,  weak  digestion,  constipation, 
swelling  of  nasal  mucosa,  slight  thickening  of  the  skin  and  sub- 
cutaneous tissues  often  confined  to  certain  regions  of  the  body,  early 
fatigue  on  exertion,  and  a  moderate  degree  of  anemia.  The  thyroid 
is  usually  smaller  than  the  normal.  It  is  to  be  recollected  that  in 
this  variety  cutaneous  eruptions  such  as  exzema,  psoriasis  and 
urticaria  are  present.  In  all  suspicious  cases,  I  repeat,  it  is  strongly 
advised  to  make  a  cautious  trial  with  thyroid  preparations  as  a 
diagnostic  aide. 
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In  one  of  my  cases,  blepharitis  was  present,  and  yielded  to  the 
specific  remedy.  In  another,  arthritic  pains,  affecting  principally 
the  knee  joints,  were  manifestly  due  to  hypothyroidism;  they  yielded, 
though  slowly,  to  small  doses  of  thyroid.  From  the  foregoing 
examples,  it  is  clear  that  the  specific  cellular  infiltrations  in  this 
disease  may  involve  any  of  the  body  tissues  including  the  bones 
and  cartilages. 

In  concluding,  it  is  hoped  that  progress  resulting  from  con- 
tinued study  of  these  mild,  imperfect  forms  of  myxedema,  may  tend 
to  minimize  the  number  of  cases  that  escape  the  observation  of  the 
practitioner  of  medicine. 

DISCUSSION. 

Dr.  John  Lloyd,  Rochester,  N.  Y. :  I  should  like  to  ask  Dr.  Anders  to 
elucidate  the  subject  a  little  more,  as  to  whether  he  believes  that  there  is  an 
actual  change,  or  lack  of  thyroid  secretion,  that  acts  upon  the  kidney. 

Dr.  Lawrence  Litchfield,  Pittsburgh :  I  am  not  advertising  manufac- 
turing chemists,  but  the  Cornell  Laboratory  have  been  making  preparations  of 
thyroid,  etc.,  for  many  years;  and  last  year  they  produced  what  was  a  large 
commercial  proposition.  It  is  to  be  turned  over  to  Schleifflein  &  Co.,  and  their 
products  will  be  available  to  all.  This  is  interesting,  because,  in  speaking  of  all 
these  functions,  it  is  very  important  to  know  the  composition  of  the  extracts. 
We  have  in  thyroid  the  globuHn  and  the  colloid;  and  after  they  have  been 
separated,  there  is  a  very  obvious  extract.  It  is  very  important  that  the 
sheep's  thyroid  be  normal,  and  not  goiterous.  The  laboratory  has  put  out  an 
extract  of  what  is  left  after  the  globulin,  etc.,  have  been  taken  out  and  nubial 
poteins  were  passed.  On  the  contrary.  Groves  &  Co.  prepare  their  extracts 
differently,  and  it  is  very  important  to  keep  accurate  notes  of  which  is  being 
used  and  what  the  results  may  be. 

Dr.  Delancey  Rochester,  Buffalo :  I  am  very  much  interested  in  several 
things  that  Dr.  Anders  mentioned,  and  should  like  to  ask  about  them.  Whether 
digestion  was  disturbed  after  eating,  and  how  the  digestion  of  that  patient  was; 
because  in  my  own  practice  I  have  had  several  cases  in  which  the  administra- 
tion of  the  thyroid  did  no  good  until  a  careful  study  of  the  digestion  was  made, 
and  a  suitable  diet  prescribed.  I  should  like  to  know  what  his  experience  has 
been  in  that  case. 

Dr.  Walter  A.  Baetjer,  Baltimore:  During  the  last  three  or  four  years, 
I  have  bene  doing  a  great  deal  of  work  with  the  thyroid,  and  I  agree  heartily 
with  all  that  Dr.  Anders  has  said  about  the  symptoms,  etc.  But  following  this 
work,  I  have  tried  to  go  back  and  get  urinary  symptoms,  and  in  many  cases,  I 
have  not  been  able  to  find  any  definite  symptoms,  whether  of  hypo-  or  hyper- 
thyroidism. At  one  time  I  thought  I  had  been  able  to  do  so,  but  later  found 
that  I  had  not. 
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What  I  would  suggest  is  that  we  make  some  further  observations  on  the 
cases.  The  disturbances  found  in  the  body  will  determine  whether  it  is  hypo- 
or  hyper-  or  both  at  one  time.  I  intend  to  present  the  result  of  these  investiga- 
tions.    There  are  an  immense  number  of  symptoms  which  are  being  discovered. 

Dr.  H.  R.  M.  Landis,  Philadelphia :  I  was  very  much  interested  in  hearing 
Dr.  Anders,  but  there  is  a  little  confusion  in  my  mind  about  the  recurrence  of 
myxedema.  We  know  what  he  means,  when  he  says  that  the  sight  became 
minimum,  and  then  maximum.  If  we  began  to  discuss  the  thyroid  secretion, 
dysfunction  of  the  thyroid,  I  think  we  would  get  farther  along.  Then,  too,  it 
seems  to  me  that  we  ought  to  lay  stress  on  the  expansive  functions  of  the 
thyroid.  As  to  whether  this  means  a  surplus  of  a  normal  ether  secretion,  or 
whether  it  means  a  variation,  is  not  known.  The  general  trend  of  opinion 
along  that  line  is  that  there  is  an  expansive  quantity  of  secretion. 

When  we  come  to  a  utilization  of  thyroid  experiments  in  order  to  fight 
the  condition  therapeutically,  we  find  out  that  we  must  obtain  an  accurate 
idea  of  dosage.  In  the  cases  we  meet,  we  might  try  it,  and  get  definite  results 
regarding  doses;  but  we  have  been  working  on  this  for  ten  years.  The  results 
show  that  the  thyro-toxin  is  the  essential  problem  with  which  we  have  to  deal, 
and  that  there  are  a  great  many  considerations  from  the  standpoint  of  fre- 
quency. One  dose  will  continue  to  act  for  fifteen  days.  This  must  be  borne  in 
mind.  Dr.  Anders  has  not  been  able  to  work  out  this  synthetical  question 
brought  up  by  Dr.  Rochester,  concerning  digestion.  If  the  gas  secretions  have 
bases  of  A.  C.  I.,  when  the  gas  reaches  its  normal  or  is  subnormal.  (?)  As  far 
as  thyroid  is  concerned,  it  has  much  to  do  with  the  amount  of  acid  in  the 
system  of  the  one  receiving  it. 

Dr.  Anders,  closing :  In  relation  to  the  kidneys  in  cases  that  show  uric 
acid,  I  feel  strongly  that  there  can  be  no  pathological  changes.  Here  we  have 
an  actual  nephritis,  and  I  wish  to  emphasize  this  in  relation  to  the  nature  of  the 
disease  caused  in  this  war,  in  which  there  is  not  just  myxedema,  but  in  which 
two  conditions  may  be  combined,  the  one  resulting  from  the  other. 

In  regard  to  the  case  mentioned  in  detail,  I  may  say  that  if  my  memory 
serves  me  correctly,  it  showed  a  decided  subacidity,  which  explains  what  Dr. 
Rochester  had  in  mind,  namely,  that  any  such  cases  of  subacidity  respond  well 
to  the  specific  remedy.  I  was  especially  anxious  to  impress  upon  the  minds  of 
the  members  of  the  Association  the  fact  that  at  least  three-fourths  of  our  cases, 
according  to  my  personal  experience,  are  unrecognized  at  first ;  and  the  recorded 
notes  of  institutions  show  that  the  disease  is  overlooked  in  seventy-five  per 
cent,  of  the  cases  by  one  or  more  physicians.  Finally,  someone  comes  along 
and  recognizes  the  true  condition ;  but  the  need  of  treating  these  cases  early  and 
properly  makes  early  recognition  very  important.  With  this  same  end  in  view, 
we  need  to  know  more  about  the  polyglandular  symptoms.  These  need  further 
study. 
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Introduction. 

During  the  past  few  years  a  great  deal  of  interest  has  been 
centered  upon  the  use  of  various  functional  tests  as  aids  to  the 
clinician  in  the  diagnosis  of  suspected  thyroid  disease,  and  as  a 
measure  of  the  degree  of  thyroid  activity  where  a  functional  dis- 
turbance of  this  gland  has  been  recognized  to  exist.  The  tests  of 
thyroid  function  which  have  found  widest  application  are  the  estima- 
tions of  the  basal  metabolic  rate,  the  glucose  tolerance,  and  the 
adrenalin  sensitivity. 

Our  reasons  for  offering  the  ensuing  study  were  to  correlate 
these  three  tests  in  disturbances  of  the  thyroid,  and  to  note  the 
results  of  their  use  in  other  endocrinopathies  and  various  conditions 
of  chronic  disease.  Heretofore,  no  study  based  on  the  joint  applica- 
tion of  all  these  tests  has  come  to  our  notice,  although  there  have 
been  many  published  in  which  one  or  two  have  been  used. 

While  it  is  not  the  purpose  of  this  paper  to  present  complete 
bibliography,  it  is  not  perhaps  amiss  to  recall  some  of  the  more  im- 
portant recent  contributions  to  the  subject. 

Bibliography. 

Basal  Metabolism.  It  has  become  a  generally  accepted 
teaching,  as  a  result  of  the  extended  researches  of  numerous  com- 
petent workers,  that  the  basal  metabolic  rate  is  a  reliable  index  of 
the  degree  of  thyroid  acivity.     Thus,  Means  states  in  a  recent  pub- 
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lication^:  "So  characteristic  of  thyroid  disease  are  changes  in  the 
basal  metabolism  that,  personally,  I  believe  that  in  the  metabolism 
level  we  have  a  functional  test  of  that  gland,  increase  meaning  hyper- 
thyroidism and  decrease  meaning  hypothyroidism, — provided,  of 
course,  that  other  diseases  that  alter  basal  metabolism  are  excluded." 
The  above  sentence  summarizes  well  the  feeling  of  numerous  others 
who  have  made  use  of  this  test.  DuBois',  Boothby',  McCaskey^, 
and  Sandiford^  have  all  subscribed  to  the  same  view.  Peabody, 
Wearn,  and  Tompkins**'  are  of  the  opinion  that  a  normal  metabolic 
rate  is  sufficient  evidence  in  itself  to  eliminate  a  previous  diagnosis 
of  hyperthyroidism. 

Glucose  Tolerance:  A  vast  amount  of  work  has  been  carried 
out  in  recent  years  on  the  utilization  of  glucose  in  various  conditions, 
and  it  is  the  opinion  of  most  workers  that  alimentary  hyperglycemia 
occurs  in  almost  every  case  of  hyperthyroidism.  Hamman  and 
Hirschman',  Denis  and  Aub^,  Janney",  McCaskey^**  and  Lueders^^, 
are  among  those  who  have  contributed  towards  forming  this  conclu- 
sion. 

Adrenalin  Sensitivity:  Numerous  observations,  alike  of 
clinicians  and  physiologists,  lean  support  to  the  view  that  the  active 
principle  of  the  thyroid  sensitizes  the  sympathetic  nerve  endings  to 
the  action  of  adrenalin.  Foremost  among  the  American  workers  in 
this  field  are  Goetscy^,  Barker  and  Sladen^^,  Cannon  and  CattelH*, 
and  Levy^^^^.  A  good  working  bibliography  and  a  brief  theoretical 
discussion  is  presented  in  Goetsch's  paper.  Since  the  appearance  of 
his  work  the  adrenalin  sensitivity  test  has  been  widely  used  in  this 
country,  though  the  conclusions  reached  as  to  its  diagnostic  signifi- 
cance have  not  always  agreed  with  those  of  Goetsch  himself.  In 
this  country  Peabody  and  his  associates  showed  that  60  percent  of 
cases  of  "irritable  heart"  in  soldiers  reacted  positively  to  adrenalin^^. 
They  confirmed  Goetsch's  statement  that  normal  subjects  are  not 
sensitive  to  the  dosage  employed  (0.5  c.c,  of  1-1,000  solution  of 
adrenalin  chloride,  or  its  equivalent  in  the  solid  form).  The 
normals  studied  by  Peabody  and  his  associates  were  soldiers  in 
training.  O'Hare^^  showed  that  cases  of  hypertension  exhibit  a 
definite  hypersentiveness  to  adrenalin,  although  the  type  of  response 
is  not  identical  with  that  obtained  by  Goetsch  and  others  in  cases 
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of  hyperthyroidism.  Boothby  and  Sandiford'^  find  that  there  is  no 
relationship  between  the  character  of  the  adrenalin  reaction  and  the 
degree  of  thyroid  activity.  Woodbury^"  alone  thinks  that  there  are 
certain  cases  of  thyrotoxicosis,  dependent  upon  toxic  adenomata, 
which,  while  showing  hypersensitiveness  to  adrenalin,  may  present 
no  increase  in  the  basal  metabolic  rate.  His  ideas  are  identical  with 
those  of  Goetsch^^,  though  the  latter  did  not  make  any  estimations 
of  the  basal  metabolism  in  the  cases  which  he  reported.  A  few 
foreign  writers  have  made  contributions  to  the  subject,  notably 
Ramon  Turro^^,  Bernard^^,  and  TroelF^',  whose  ideas  are  strikingly 
similar  to  those  of  Goetsch  and  Woodbury. 

Methods. 

In  order  to  secure  a  clinical  impression  independent  of  the 
results  of  the  functional  tests,  a  complete  history  was  taken  of  every 
case  and  a  careful  physical  examination  recorded.  In  all  cases  the 
blood  urea  nitrogen  was  determined  and  in  most  cases  blood  counts, 
urinalyses,  and  Wasserman  tests  on  the  blood  serum  were  carried  out. 

Basal  Metabolism:  The  portable  respiration  apparatus 
devised  by  Benedict^^'^^  was  used  in  making  all  the  determinations 
recorded  in  this  paper.  The  calculations  of  the  basal  metabolic 
rate  was  based  entirely  on  the  oxygen  consumption.  The  standard 
method  of  determining  surface  area  was  employed  as  outlined  by 
DuBois^*^;  while  the  standards  of  sex.  and  age  were  taken  from 
"Clinical  Calorimetry,  Study  XIX"^^.  We  had  the  opportunity  of 
controlling  this  method  with  others  in  two  instances,  in  which  the 
variation  proved  to  be  less  than  five  percent,  a  fact  which  makes  us 
feel  that  this  method  in  our  hands  was  sufficiently  accurate  for 
clinical  purposes.  Furthermore,  the  results  obtained  conformed  very 
well  to  the  clinical  impression  of  the  cases,  and  were  borne  out  by 
their  subsequent  progress.  The  operation  of  the  apparatus,  while 
not  tedious  or  complicated,  offers  a  few  technical  difficulties  which 
must  be  constantly  borne  in  mind  in  order  to  assure  accurate  and 
uniform  results. 

Glucose  Tolerance:  A  slight  modification  of  the  technique 
employed  by  Janney^  was  used  for  the  determination  of  the  glucose 
tolerance.     Samples  of  blood  and  urine  were  taken  on  a  fasting 
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Stomach.  The  patient  was  then  given  an  amount  of  glucose  corre- 
sponding to  1.75  grams  per  kilo  of  body  weight.  This  was  admin- 
istered orally  in  a  forty  percent  aqueous  solution,  flavored  with  the 
juice  of  a  lemon,  which  was  prepared  the  night  before  and  kept  in 
the  ice  box.  The  blood  sugar  was  determined  on  the  fasting  speci- 
men and  again  two  hours  after  administration  of  the  glucose  solu- 
tion, and  the  urine  tested  for  sugar  hourly  over  a  period  of  four 
hours.  The  blood  sugar  was  determined  by  Myers'  modification^ 
of  the  Lewis  and  Benedict  method.  For  the  purpose  of  describing 
in  a  roughly  quantitative  fashion  the  degree  of  intolerance  exhibited 
to  glucose  we  have  made  use  of  the  following  arbitrary  scale: 
Plus  minus  (±) — a  reaction  of  doubtful  significance: 

1.  Two  hour  blood  sugar  more  than  150  mgms.  and  less  than 

200  per  100  c.c.  of  blood — no  glycosuria,  or 

2.  Two  hour  blood  sugar  less  than  150  mgms.,  with  glycosuria 

(trace)  in  one  specimen. 
One  plus  (  +  ) — a  slightly  positive  reaction: 

1.  Two  hour  blood  sugar  less  than   150  mgms.  with  definite 
glycosuria  in  more  than  one  specimen,  (traces,  not  complete 

reduction),  or 

2.  Two   hour    blood    sugar   more    than    200    mgms.    without 

glycosuria. 
Two  plus  (  +  +  ) — a  moderately  positive  reaction: 

Two  hour  blood  sugar  less  than  200  mgms.,  with  glycosuria 
(complete  reduction)  in  more  than  one  specimen. 
Three  plus  (  +  +  -[") — a  strongly  positive  reaction: 

Two  hour  blood  sugar  more  than  200  mgms.,  with  complete 
reduction  in  more  than  one  specimen  of  urine. 

Adrenalin  Sensitivity:  The  sensitivity  of  all  patients  to 
adrenalin  was  determined  by  the  subcutaneous  injection  of  0.5  c.c. 
of  a  1-1,000  solution  of  adrenalin  chloride  (Parke,  Davis  and  Co.), 
the  effect  on  pulse  and  blood  pressure  being  noted,  and  observations 
taken  on  the  subjective  and  objective  response,  in  accordance  with 
the  technique  recommended  by  Goetsch^^.  While  no  physiological 
tests  were  made  to  assay  the  strength  of  the  solution  used,  the  fre- 
quency of  positive  responses  was  considered  sufficient  proof  of  their 
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activity.  During  the  later  tests  a  rest  period  of  at  least  one-half 
hour  was  employed,  in  order  to  bring  the  pulse  and  blood  pressure 
to  a  steady  base  line,  and  to  observe  the  effect  of  a  subcutaneous 
injection  of  0.5  c.c.  sterile  water.  All  the  tests  in  this  series  except 
twelve  were  carried  out  by  the  same  observer,  in  order  to  eliminate 
as  far  as  possible  differences  in  interpretation.  As  was  done  in  the 
case  of  the  glucose  tolerance  tests  an  arbitrary  scale  was  established 
to  quantitate  approximately  the  degree  of  response,  as  follows: 
Plus  minus  (±:) — cases  showing  a  degree  of  response  probably 
within  the  limits  of  normal: 

1.  Rise  of  pulse  or  blood  pressure,  or  both,  of  more  than  ten 

points,  without  evidence  of  much  subjective  or  objective 
disturbance,  or 

2.  Slight  subjective  and  objective  disturbance  without  percept- 

ible rise  of  pulse  and  blood  pressure. 
One  plus  (  +  ) — slightly  positive  response: 

Rise  in  pulse  and  blood  pressure  of  over  ten  points,  with  slight 
but  definite  subjective  and  objective  disturbance. 
Two  plus  (-{-  +  ) — definitely  positive  response: 

Rise  in  pulse  and  blood  pressure  of  over  twenty  points,  with 
increased  degree  of  subjective  and  objective  disturbance,  to 
the  point  of  considerable  discomfort  for  the  patient. 
Three  plus  (  +  +  +  ) — strongly  positive  response: 

Rise  in  pulse  and  blood  pressure  of  over  thirty-five  points,  with 
an  alarming  degree  of  subjective  and  objective  disturbance. 

Clinical  Groupings. 

Hyperthyroidism:  All  cases  in  this  group  may  be  classified 
under  two  headings,  (a)  true  exophthalmic  goitre  and  (b)  toxic 
adenomata  without  exophthalmos.  They  all  without  exception  pre- 
•  sented  a  majority  of  the  signs  and  symptoms  ordinarily  considered 
cardinal  in  the  diagnosis  of  thyrotoxicosis  (exophthalmos,  restless- 
ness, tachycardia,  tremor,  loss  of  weight  and  hyperhidrosis). 

Hypothyroidism:  Among  the  cases  listed  as  hypothyroidism 
are  included  three  in  which  an  unqualified  diagnosis  of  myxedema 
could  be  made  clinically.     The  remainder,  while  presenting  certain 
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findings  suggestive  of  thyroid  insufficiency,  were  not  diagnosed  until 
functional  tests  were  carried  out  and  the  administration  of  thyroid 
extract  had  effected  a  disappearance  or  amelioration  of  the  pre- 
dominating symptoms. 

Fatigue  Cases:  We  have  considered  it  excusable  to  describe 
certain  cases  under  this  heading  because  of  the  predominance  of 
subjective  and  objective  fatigue  in  the  clinical  picture,  and  in  spite 
of  the  fact  that  they  cannot  be  classified  among  the  recognized 
clinical  entities.  In  this  conception  we  do  not  claim  priority,  as 
Rogers^''  has  already  recognized  the  syndrome.  We  believe  that 
most  of  these  cases  are  identical  with  those  described  by  Goetsch-^ 
as  cases  of  "latent  hyperthyroidism  of  a  type  hitherto  unrecognized." 
They  usually  present,  in  addition  to  subjective  and  objective  fatigue, 
perceptible  thyroid  enlargement,  labile  pulse,  and  vague  symptoms 
ordinarily  ascribed  to  "neurasthenia."  Two  of  the  cases  showed 
palpable  nodules  in  the  thyroid,  while  in  three  no  enlargement  could 
be  demonstrated.  One  classical  case  of  "effort  syndrome"  is  included 
in  this  series. 

Miscellaneous:  In  this  large  and  motley  group  we  have 
placed  cases  which  were  studied  with  a  view  to  the  elimination  of 
possible  disturbance  in  the  endocrine  system.  In  some  of  them  the 
existence  of  thyroid  disturbance  had  been  established  at  some  pre- 
vious period;  in  some  clinical  evidences  of  pluriglandular  disturbance 
were  present,  though  the  variations  in  clinical  findings  precludes  the 
possibility  of  placing  them  in  definite  categories;  in  a  few  all  evidence 
of  endocrine  disease  was  found  lacking,  and  the  presence  of  organic 
disease  established;  while  another  small  group  may  be  classed  as 
essentially  normal. 

Discussion. 

In  looking  over  the  records  of  the  cases  here  presented  it 
appears  quite  evident  that  ordinary  careful  clinical  methods  are 
entirely  satisfactory  from  a  diagnostic  standpoint  in  all  cases  of 
frank  hyperthyroidism.  However,  in  four  of  these  cases  (171,  215, 
232,  and  235)  functional  tests  proved  of  distinct  value  in  confirming 
a  strong  clinical  impression  of  mild  thyrotoxicosis.  In  the  general 
run  of  cases  these  tests  showed  their  greatest  value  in  allowing  a 
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quantitative  estimate  of  the  degree  of  intoxication,  and  in  forming 
a  basis  for  studying  the  effect  of  treatment. 

A  glance  should  convince  any  impartial  critic  that  the  only 
functional  test  showing  an  invariably  positive  response  in  cases 
of  hyperthyroidism  is  the  basal  metabolism.  However,  it  is  evi- 
dent that  any  subject  of  thyrotoxicosis  must  pass  through  an  in- 
cipient stage  in  which  functional  tests  might  be  expected  to  yield 
negative  results.  Our  attention  was  directed  to  this  possibility  by 
the  behavior  of  one  case  in  particular  (215),  whose  basal  metabolic 
rate  was  plus  6  percent  at  a  time  when  several  clinicians  were  con- 
vinced that  her  symptoms  were  due  to  hyperthyroidism.  One  month 
later  subjective  and  objective  signs  had  increased,  and  her  basal 
metabolic  rate  was  found  to  have  risen  to  plus  17  percent. 

Alimentary  hyperglycemia  and  glycosuria  have  been  found  to 
be  consistently  present  in  hyperthyroidism,  but,  inasmuch  as  these 
are  also  found  to  occur,  in  other  conditions,  where  their  presence  is 
something  difficult  to  explain,  their  value  as  a  specific  test  of  thyroid 
function  is  correspondingly  diminished.  Several  workers  have  called 
attention  to  a  characteristic  blood  sugar  curve  occurring  in  hyper- 
thyroidism, i.e.  a  rapid  rise  in  the  blood  sugar  to  a  moderately  high 
level,  followed  by  a  rapid  fall  to  the  fasting  level,  as  contrasted  to 
the  slow  rise  and  fall  which  is  common  to  diabetes.  It  has  been 
suggested  that  this  type  of  reaction  is  due  to  a  rapid  mobilization 
of  sugar,  and  that  it  is  another  manifestation  of  accelerated  metabol- 
ism. Although  we  have  not  considered  it  necessary  to  make  hourly 
blood  sugar  determinations,  we  have  noticed  the  tendency  for  glyco- 
suria to  occur  usually  within  the  two  hours  following  the  adminis- 
tration of  glucose,  and  for  many  cases  to  have  a  normal  or  nearly 
normal  blood  sugar  at  the  end  of  two  hours.  The  cases  which 
showed  this  reaction  most  strikingly  did  not  necessarily  show  an 
excessively  heightened  metabolism.  In  fact  there  was  no  close 
agreement  between  the  basal  metabolic  rate  and  the  degree  of 
intolerance  to  glucose.  Thus,  whereas,  five  cases  showed  negative 
sugar  reactions  and  a  maximum  basal  metabolic  rate  of  plus  36 
percent,  six  other  cases  whose  metabolism  was  less  than  plus  36 
percent  showed  positive  sugar  reactions.  In  one  case  (235)  the 
response  was  very  marked,  although  the  basal  metabolism  was  only 
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plus  15  percent.  It  is  to  be  noted,  however,  that  this  curve  was 
similar  to  that  described  in  potential  diabetes,  although  no  other 
evidence  of  such  a  condition  was  found  in  this  case. 

In  the  adrenalin  sensitivity  test  there  was  no  direct  relationship 
established  between  the  intensity  of  the  reaction  and  the  basal 
metabolic  rate.  In  fact,  some  of  the  strongest  adrenalin  reactions 
were  observed  where  the  metabolism  was  less  than  plus  25  percent 
and  vice  versa.  Two  cases  showing  a  basal  metabolic  increase  of 
over  50  percent  showed  a  reaction  to  adrenalin  which,  according  to 
the  standards  proposed  by  Goetsch,  would  be  construed  as  negative. 

As  far  as  a  comparison  can  be  drawn  between  the  glucose  toler- 
ance test  and  the  adrenalin  sensitivity,  it  may  be  said  that  in  looking 
over  the  hyperthyroid  series  some  degree  of  similarity  may  be  traced 
in  the  results  observed.  This  correspondence,  however,  is  not  con- 
stant, and  is  not  sufficiently  marked  to  allow  an  accurate  forecast 
of  the  result  of  one  of  these  tests,  in  any  given  individual,  on  the 
basis  of  the  response  observed  to  the  other. 

It  will  be  noticed  that  several  of  the  positive  adrenalin  reac- 
tions are  designated  as  "vascular"  in  type.  By  this  is  meant  that 
the  rise  observed  in  pulse  and  blood  pressure  was  not  as  sustained 
as  in  the  cases  showing  the  type  of  response  alleged  to  be  typical  of 
hyperthyroidism.  In  the  hyperthyroid  group  three  of  the  four  show- 
ing a  vascular  response  had  no  hypertension,  although  showing 
evidence  of  blood  vessel  disease ;  whereas  three  cases  of  hypertension 
showed  the  "typical"  sustained  rise  of  pulse  and  blood  pressure,, 
this  rise  being  equally  high  with  that  noted  in  the  vascular  type, 
(rise  in  the  systolic  pressure  of  at  least  50  points). 

One  noteworthy  observation  that  is  suggested  by  a  study  of  the 
records  in  the  hypothyroid  group  is  that  the  glucose  tolerance  test 
was  found  to  be  distinctly  positive  in  only  two  cases,  both  of  which 
showed  severe  headache  of  the  migraine  type  as  the  only  symptom. 
In  one  of  these  the  evidence  was  very  suggestive  of  associated 
pituitary  disease.  On  the  other  hand,  of  those  which  were  subjected 
to  the  adrenalin  test,  55  percent  showed  a  definitely  positive  response. 
These  cases  were  all  distinctly  improved  by  the  administration  of 
thyroid  extract.  We  regard  this  fact  as  the  strongest  clinical 
evidence  hitherto  adduced  that  the  adrenalin  test  in  itself  affords  no 
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criterion  of  the  presence  or  absence  of  thyrotoxicosis.  No  corre- 
spondence could  be  established  between  the  basal  metabolic  rate  in 
these  cases  and  the  response  to  glucose  or  adrenalin. 

Among  the  fatigue  cases  it  will  be  noted  that  in  forty  percent 
the  basal  metabolic  rate  was  minus  ten  percent  or  less,  while  in  the 
remainder  it  fell  within  normal  limits.  In  no  case  was  an  increased 
metabolism  demonstrated.  We  feel  that  at  the  present  time  it  is 
impossible  to  say  whether  or  not  these  which  show  a  lowered 
metabolism  are  definitely  hypothyroid,  as  we  have  not  had  the 
opportunity  to  carry  the  therapeutic  test  to  a  satisfactory  conclusion. 
In  one  case  (190),  in  which  the  basal  metabolic  rate  was  minus  26 
per  cent,  and  the  response  to  adrenalin  distinctly  positive,  thyroid 
extract  was  tolerated  well,  and  was  administered  long  enough  to 
bring  the  metabolism  to  normal, — a  change  which  was  unaccom- 
panied by  improvement  in  her  clinical  condition.  Goetsch^^  and 
Woodbury-*'  have  recently  advanced  the  view  that  cases  of  this  type 
show  clinical  improvement  following  thyroidectomy,  and  state  that 
the  excised  glands  show  a  picture  of  diffuse  adenomatosis,  with  an 
increase  in  the  mitochondrial  content  of  the  cells  and  other  signs  of 
increased  functional  activity.  We  are  therefore  watching  our  cases 
with  eagerness  for  the  development  of  clinical  evidences  of  hyper- 
thyroidism,— the  more  so  because,  with  one  exception,  all  of  them 
respond  positively  to  adrenalin. 

In  view  of  the  magnificently  quantitative  work  of  KendalP" 
and  Plummer-^^,  which  has  shown  the  definite  relationship  between 
thyroxin  and  the  basal  metabolic  rate,  it  does  not  seem  rational  to 
make  a  diagnosis  of  hyperthyroidism,  in  the  absence  of  the  classical 
symptoms  and  signs  of  this  condition,  when  the  basal  metabolism 
falls  within  normal  limits.  The  possibility  of  the  existence  of  a 
second  active  principle  in  the  thyroid  gland,  independent  of  thyroxin, 
and  with  a  different  physiological  action,  has  been  suggested.  Up 
to  the  present  time  there  is  not  sufficient  clinical  or  physiological 
evidence  to  afford  this  theory  much  support. 

Although  both  Goetsch  and  Woodbury  claim  clinical  improve- 
ment in  almost  all  their  cases  following  thyroidectomy,  in  no  instance 
had  their  patients  been  followed  over  a  period  exceeding  nine  months. 
Furthermore,  we  do  not  feel  that  the  degree  of  subjective  improve- 
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ment  reported  is  sufficiently  striking,  in  the  absence  of  careful  con- 
trol by  direct  personal  observation  and  the  repeated  use  of  functional 
tests,  to  justify  any  dogmatic  statement  on  this  most  important 
point.  Particularly  is  this  true,  since  the  psychological  effect  of 
operation  and  the  recognized  value  of  a  subsequent  rest  period  might 
together  be  sufficient  to  produce  a  definite,  if  temporary,  ameliora- 
tion of  symptoms.  We  must  not  be  unmindful  of  the  danger  of 
hypothyroidism  developing  in  these  cases  as  a  result  of  thyroidec- 
tomy. As  far  as  we  know,  no  report  has  yet  been  published  of 
basal  metabolic  estimations  following  these  operations. 

In  regard  to  the  glucose  tolerance  test  20  percent  of  the  fatigue 
cases  showed  a  moderately,  and  another  20  percent  a  slightly 
diminished  tolerance,  while  the  rest  showed  doubtful  or  negative 
reactions.  No  relationship  could  be  demonstrated  between  this 
response  and  the  basal  metabolism  or  adrenalin  sensitivity  reactions. 

In  this  interesting,  and  somewhat  heterogeneous  collection,  a 
few  points  of  interest  are  to  be  noted.  One  case  only  (173)  showed 
a  decided  increase  in  her  metabolic  rate.  This  patient  had  a  definite 
pan-sinusitis,  and  showed  no  clinical  evidences  of  hyperthyroidism 
or  of  any  other  endocrine  organ.  Five  cases  showed  increases  of 
from  10  to  13  percent:  two  of  these  were  cases  of  Raynaud's  Disease, 
one  of  active  pulmonary  tuberculosis,  one  of  vertigo,  probably  of 
vestibular  origin — origin  unexplained — ,  and  one  of  arterio-sclerosis 
with  menopause.  Three  of  these  were  individuals  of  unusually  short 
stature,  while,  with  one  exception  they  all  showed  an  exceptionally 
poor  state  of  nutrition.  These  facts  may  in  part  account  for  an 
apparent  slight  increase  in  their  basal  metabolic  rate.  On  the  other 
hand,  eleven  cases  showed  a  decrease  in  their  metabolic  rate  of  from 
10  to  24  percent.  Of  these,  eight  were  considered  to  be  possible 
hypothyroid  cases  and  were  given  thyroid  extract,  while  three  showed 
definite  enlargement  of  the  thyroid  gland.  They  were  left,  however, 
in  the  miscellaneous  group,  because  the  period  of  observation  was  not 
considered  long  enough  to  warrant  a  final  diagnosis  of  hypothyroid- 
ism. Of  this  small  group  of  eleven  showing  decreased  metabolism, 
four  were  distinctly  sensitive  to  adrenalin,  and  five  slightly  so,  the 
remaining  two  giving  a  questionable  response. 

Five  cases  in  the  whole  miscellaneous  group  showed  distinct 
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intolerance  to  glucose,  two  of  which  were  "clinically  well"  following 
definite  hyperthyroidism.  One  case  had  Raynaud's  Disease,  one 
paroxysmal  tachycardia,  and  one  mucous  colitis. 

With  regard  to  the  adrenalin  sensitivity  test,  excluding  those 
cases  showing  a  decreased  metabolism,  40  percent  showed  a  distinctly 
positive  response,  and  20  percent  a  mild  one.  Thus,  on  calculating 
the  number  of  definitely  positive  responses  (-[-  +  )  to  adrenalin  in 
the  whole  series  of  85  cases,  we  find  that  there  was  40,  or  47  percent. 
Of  these,  10  were  seen  in  the  hyperthyroid  group  (45  percent),  five 
in  the  hypothyroid  group  (38  percent),  10  in  the  fatigue  group 
(66  percent),  15  in  the  miscellaneous  group  (43  percent).  On  the 
basis  of  these  figures  we  consider  that  the  phenomenon  of  hyper- 
sensitivity to  adrenalin  may  occur  in  a  variety  of  disease  conditions 
which  have  not  as  yet  been  exhaustively  studied  from  this  angle. 

Summary  and  Conclusions. 

A  clinical  and  functional  study  is  presented  of  85  cases  show- 
ing symptoms  either  definitely  attributable  to  disturbances  of  the 
endocrine  glands^particularly  the  thyroid — or  not  readily  explain- 
able of  any  other  basis. 

The  functional  tests  employed  were  the  basal  metabolism^ 
glucose  tolerance,  and  adrenalin  sensitivity  tests. 

The  cases  studied  were  divided  into  four  groups:  Hyper- 
thyroid, Hypothyroid,  Fatigue,  and  a  large  miscellaneous  group. 

Clinical  methods  were  found  satisfactory  in  the  diagnosis  of 
frank  hyperthyroidism,  myxedema,  and  to  a  lesser  extent  in  the 
third  and  fourth  groups.  In  apparent  hypothyroidism,  not  myxede- 
matous in  type,  however,  the  ordinary  clinical  methods  usually 
failed  to  suggest  the  probable  diagnosis.  In  such  cases  the  diagnosis 
was  made  entirely  on  the  basis  of  a  decreased  basal  metabolic  rate, 
together  with  definite  improvement  after  the  administration  of 
thyroid  extract. 

Of  the  functional  tests  used,  the  basal  metabolism  was  the 
only  one  to  yield  uniform  results,  which  could  be  reasonably  inter- 
preted in  association  with  the  clinical  findings  and  subsequent 
progress  of  the  cases  studied.  As  a  result  of  this  study  it  is  our 
firm  conviction  that  an  apparatus  for  the  determination  of  the  basal 
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metabolic  rate  is  indispensable  in  a  diagnostic  clinic.  We  share  the 
belief  of  other  workers  that  this  test  affords  the  best  index  of  the 
degree  of  thyroid  activity. 

Both  of  the  other  tests  yielded  positive  results  in  almost  all 
cases  of  hyperthyroidism,  but  the  frequency  of  similar  responses  in 
a  variety  of  other  conditions,  in  some  of  which  the  diagnosis  of 
hyperthyroidism  was  not.  even  a  remote  possibility,  necessarily 
detracts  from  their  value  as  specific  tests  of  thyroid  function. 

Special  emphasis  is  laid  on  three  points  brought  out  by  the 
data  presented.  These  are,  first,  that  there  are  some  cases  showing 
definite  hypersensitiveness  to  adrenalin  and  intolerance  to  glucose 
who  tolerate  thyroid  extract  well  and  improve  under  its  administra- 
tion; secondly,  that  it  is  dangerous  to  attribute  much  importance  to 
a  positive  adrenalin  response  in  the  diagnosis  of  suspected  hyper- 
thyroidism; and  thirdly, — a  corollary  of  the  point  just  mentioned — 
that  an  occasional  case  of  classical  exophthalmic  goitre,  showing 
marked  increase  of  the  basal  metabolic  rate,  may  exhibit  no  hyper- 
sensitiveness to  adrenalin. 

We  wish  to  take  this  opportunity  to  express  our  appreciation 
to  the  physicians  and  surgeons  of  the  Buffalo  General  Hospital,  for 
the  privilege  of  studying  their  cases,  their  interest  in  the  work,  and 
for  many  valuable  suggestions;  as  well  as  to  the  hospital  adminis- 
tration, through  whose  good  will  it  was  possible  to  use  the  personnel 
and  equipment  of  the  routine  laboratory,  although  no  special 
financial  provision  had  been  made. 

We  also  wish  to  thank  Miss  Helen  Markey  and  Miss  Mary  B. 
Watters,  laboratory  assistants,  for  their  tireless  energy  in  making 
the  numerous  chemical  determinations,  and  Miss  Blythe  Gager  for 
proffered  assistance  in  the  performance  of  the  adrenalin  sensitivity 
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ADRENALIN  HYPERSENSITIVENESS   IN   DEFINITE  AND 
UNPROVED   PULMONARY  TUBERCULOSIS. 

By  FRED  H.  HEISE,  M.D.  and  LAWRASON  BROWN,  M.D., 

TRUDEAU   SANATORIUM,  SARANAC  LAKE,  N.  Y. 

An  attempt  has  been  made  in  this  article  to  present  a  study  of 
the  cases  with  pulmonary  tuberculosis  and  of  the  cases  sent  to  us 
with  a  diagnosis  of  pulmonary  tuberculosis  which  show  a  hyper- 
sensitiveness  to  injections  of  adrenalin.  In  a  number  of  cases  pre- 
viously diagnosed  as  pulmonary  tuberculosis  we  were  unable  to 
prove  its  existence.  These  are  designated  hereafter  as  non-tuber- 
culous. 

The  adrenalin  tests  were  begun  shortly  after  the  appearance  of 
the  article  by  Dr.  Emil  Goetsch^  and  were  first  carried  out  here  by 
Dr.  Foster  Murray,  under  the  direction  of  Dr.  Goetsch,  whose 
services  fortunately  were  available  to  us.  Later,  Mr.  N.  C.  Nichol- 
son and  Dr.  Goetsch  working  together  studied  the  adrenalin  reac- 
tion in  a  series  of  cases  and  their  observations  were  jointly  published 
later^.  Since  then,  too,  the  test  has  been  a  routine  procedure  in  all 
cases  entering  the  Trudeau  Sanatorium. 

The  technique  in  all  cases  was  that  given  by  Dr.  Goetsch^, 
which  is  as  follows:  The  patient  is  put  to  bed  the  evening  before  the 
day  of  the  test  and  is  kept  there  until  after  the  test  has  been  com- 
pleted. During  this  time  all  excitement  or  stimulation  of  any  kind 
is  kept  from  the  patient.  Mentally  he  is  calmed  and  assured  that 
the  test  is  entirely  free  from  danger  or  ill  consequences.  Prelim- 
inary to  the  subcutaneous  injection  of  |  c.c.  of  1-1000  solution  of 
fresh  adrenalin,  the  systolic  and  diastolic  blood  pressure,  pulse  and 


1.  Newer  Methods  in  the  Diagnosis  of  Thyroid  Disorders,  Clinical  and  Path- 

ological.   Emil  Goetsch,  N.  Y.  State  Jr.  of  Med.,  XVIII,  No.  7,  259. 

2.  The  Differentiation  of  Early  Tuberculosis  and  Hyperthyroidism  by  Means  of 

the  Adrenalin  Test.    Norman  Clive  Nicholson  and  Emil  Goetsch,  Am.  Rev. 
Tb.,  Ill,  No.  2,  109. 
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respiration  are  taken  at  2^  minute  intervals  for  two  or  three  observa- 
tions and  a  note  made  of  the  patient's  vasomotor  state  and  symp- 
toms, viz.: — pallor,  flushing,  sweats,  tremor,  nervousness,  anxiety, 
etc. 

The  subcutaneous  adrenalin  injection  is  then  made  and  there- 
after at  2 J  minute  intervals  the  same  observations  mentioned  above 
are  made  for  the  following  half  hour  or  more  and  until  the  reaction 
is  completed. 

When  characteristically  positive,  the  reaction  is  marked  by  a 
primary  rise  of  systolic  (of  10)  and  a  fall  of  diastolic  blood  pressure, 
with  increase  of  pulse  and  respiratory  rate.  At  this  time,  too,  there 
occurs  pallor,  followed  by  flushing  and  localized  sweats.  Tremor 
becomes  marked,  and  the  patient  is  apt  to  laugh  or  cry  without 
reason.  In  addition  to  the  tremor  there  may  be  gross  muscular 
contractions  and  especially  exaggeration  of  the  symptoms  from  which 
the  patient  has  complained  for  some  time. 

Following  the  increased  systolic  pressure  of  10  or  more,  there  is 
a  fall  in  systolic  and  rise  in  diastolic  pressure,  with  an  abatement 
and  a  tendency  to  calmness  or  drowsiness.  Later  a  secondary  reac- 
tion, essential  to  a  positive  reaction,  occurs  which  is  milder  than  the 
primary  but  which  is  characterized  by  the  same  blood  pressure 
changes.  After  the  secondary  reaction,  the  patient's  condition 
gradually  returns  to  normal.  He  may  at  first  feel  sleepy  and  all 
worn  out,  but  gradually  his  feeling  of  strength  and  well  being  return. 
Without  the  secondary  reaction  the  test  is  not  positive. 

Following  is  a  positive  reaction  occurring  in  a  case  of  inactive 
pulmonary  tuberculosis,  complicated  by  adenomata  of  the  thyroid 
(proved  at  operation)  and  in  which  marked  improvement  of  symp- 
toms followed  upon  their  removal. 

Case  No.  5103. 

Time    ■  Pulse    Resp.     Blood  Pr.  Remarks 

10:15        78        18        106/70    Hands  warm  and  moist.     Feet  cool  and  dry. 

Lips  fairly  pale.  Slight  very  fine  tremor.  No 
subjective  sensations.  No  abnormal  neck 
pulsations. 

10:17i       80        22         100/70 

10:20        84        24         100/70 

10:22i       80         14         100/68 


10:2S        Adrenalin  .5  c.c. 
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Time 
10:27i 
10:30 
10:32  J 
10:35 

10:40 


10:45 


11:35 
11:45 
11:55 


Pulse 

78 
74 
82 
90 


96 


11.15  104 
11:20  96 
11:25    98 


98 
98 
98 


Resp. 
24 
18 
16 

22 


10 :50    94    20 
10 :55    94    30 


11:00    98    20 


11 :0S   100   30 
11:10   104   30 


36 
30 
40 

36 
30 
28 


Blood  Pr. 

102/70 
104/70 
110/78 
116/80 


24    124/80 


24    114/74 


120/72 
128/72 


130/66 


130/72 
126/80 


124/74 
124/62 
124/68 

114/58 
114/70 
112/70 


Remarks 

Fingers  colder.-f- 

Feet  colder  and  moist.-f- 

Sighs  deeply — expirations  quite  rough. 

Very  restless — says  "it's  hard  to  lie  still."  Tosses 
head  about  from  side  to  side. 

Lips  have  become  bright  red — says  "You  all  are 
so  quiet."  Feet  colder  and  moist.  Tremor 
quite  marked.-| — \- 

Feels  "keyed  up."  Legs  feel  "trembly.'  Rest- 
less. Throat  and  lips  dry.  Difficult  to  swal- 
low. Becomes  petulant  about  stillness  of  ob- 
server and  nurse.  Pulls  at  hair.  "Feel  as 
though  my  back  were  braced  tight." 

Tremor.-|-4-f-j- 

Feels  nervous  and  tense.  "Am  I  saying  crazy 
things?"  "This  is  the  craziest  thing  I  ever  had 
happen.  Never  before  had  to  lie  still.  My 
back  is  funny." 

Pants.  Licks  lips  with  tongue  frequently.  Pulse 
irregular-1 — |-.  Feet  warmer,  moist.  Hands 
warmer.  Very  restless'.  "Cogwheel"  expiration. 
Whole  body  trembles  so  as  to  shake  the  bed. 
Respiration  labored  and  irregular. 

Hands  markedly  warmer. 

Tremor  of  face  muscles-| — \-.  Convulsive  jerks 
of  sacrospinal  muscles  and  other  of  the  large 
muscle  groups.  Lips  trembling.  "I  don't  like 
you  any  more.  Can't  this  be  stopped  in  some 
way?  I  believe  this  is  all  imagination.  Make 
silly  out  of  me.  I  guess  you  are  disgusted.  I 
am."    Tosses  about. 

Hands  and  feet  markedly  colder. 

Whole  body  trembles-] — |-.     Slight  malar  flush. 

Hands  and  feet  warmer. 
Marked  malar  flush  now. 
Tremor  stillpresent.    Slight  fine! 
Hands  and  feet  warmer-] — \-. 


Impression :     Response  to  adrenalin  quite  marked  and  positive,  both  objec- 
tively and  subjectively.    Marked  degree  of  hyperthyroidism-j — | — [-. 


Jan.  9,  1919. 


H.  C.  NICHOLSON. 


Reaction.  The  present  series  comprises  260  cases  under 
observation  at  the  Trudeau  Sanatorium.  Of  these,  44  (17^) 
reacted  to  the  test.  Pulmonary  tuberculosis  could  not  be  demon- 
strated in  16  (36%)  and  was  demonstrated  in  28  (64%)  of  these 
cases. 

There  were  216  cases  that  did  not  react  to  the  adrenalin. 
Pulmonary  tuberculosis  could  not  be  demonstrated  in  39  (18%)  of 
these. 
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Reaction  in  Pulmonary  Tuberculosis  and  Non-Tuber- 
culous Cases.  Of  the  55  cases  in  which  pulmonary  tuberculosis 
could  not  be  proved,  16  (29%)  reacted  to  adrenalin  and  of  the  205 
definitely  tuberculous  cases  28  (14%)  reacted  to  adrenalin,  so  that 
the  reaction  to  adrenalin  was  about  twice  as  frequent  in  the  non- 
tuberculous  as  in  the  tuberculous  cases. 

Adrenalin  Reaction  and  Activity  of  the  Tuberculous 
Process.  In  71  instances  the  pulmonary  lesion  was  accompanied  by 
symptoms  of  activity,  and  in  eight  of  these  cases  (11%)  a  reaction 
to  adrenalin  took  place.  Symptoms  of  activity  were  absent  in  134 
cases;  of  these,  17  had  a  positive  adrenalin  reaction  (13%).  It 
may  be  that  in  a  number  of  the  cases  reacting  to  adrenalin  rapid 
pulse  and  slight  elevation  of  temperature,  considered  as  symptoms  of 
activity  of  the  tuberculosis,  were  caused  by  hyperthyroidism  or  some 
other  endocrine  disturbance. 

The  x-ray  showed  a  condition  interpreted  as  apt  to  undergo  a 
change  for  better  or  worse  (focal  activity)  in  161  instances.  Of 
these  only  17  (10%)  reacted  to  adrenalin.  When  the  x-ray  showed 
apparently  no  focal  activity,  11  (25%)  of  44  cases  reacted  to 
adrenalin.  The  complement  fixation  test  was  positive  in  104  cases, 
of  which  17  (16%)  reacted  to  adrenalin,  and  the  fixation  was  nega- 
tive in  101  cases,  of  which  11  (19%)  reacted  to  adrenalin.  There 
were  symptoms  of  activity  and  the  x-ray  showed  a  condition  inter- 
preted as  susceptible  to  change  for  bettter  or  worse,  and  the  com- 
plement fixation  was  positive  in  40  cases.  In  other  words,  there 
were  evidences  of  activity  from  the  symptoms,  x-ray  and  comple- 
ment fixation  in  40  cases.  Of  these,  four  (10%)  reacted  to 
adrenalin. 

When  there  was  no  evidence  of  tuberculous  activity  as  men- 
tioned above,  as  was  the  case  in  26  cases,  five  cases  (19%)  reacted 
to  adrenalin.  So  that  it  may  be  said  that  the  inactive  cases  reacted 
more  frequently  than  the  active  tuberculous  cases. 

'  Adrenalin  Reaction  and  Tubercle  Bacilli.  Of  the  104 
cases  having  tubercle  bacilli  in  their  sputum,  11  (10%)  reacted  to 
adrenalin,  whereas,  of  the  101  cases  that  had  no  tubercle  bacilli  in 
their  sputum,  17  (17% )  reacted  to  adrenalin.  So  that  the  adrenalin 
reaction  occurred  more  often  in  those  cases  not  having  tubercle 
bacilli  at  the  time  of  the  test. 
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Adrenalin  Reaction  and  Hemoptysis.  A  teaspoonful  or 
more  of  blood  was  considered  as  an  hemoptysis.  A  history  of 
hemoptysis  occurred  in  65  cases  and  the  adrenalin  test  was  positive 
in  11  (17%).  There  was  no  history  of  hemoptysis  in  140  cases,  of 
which  17  (12%)  reacted  to  adrenalin. 

Adrenalin  Reaction  and  Pleurisy.  A  history  of  pleurisy 
with  effusion  occurred  in  only  nine  instances,  all  of  which  failed  to 
react  to  adrenalin.  A  history  of  dry  pleurisy  occurred  in  87  cases^ 
of  which  12  (14%)  reacted  to  adrenalin.  There  was  no  history  of 
pleurisy  in  109  cases,  16  (15%)  of  which  reacted  to  adrenalin. 

Adrenalin  Reaction  and  Extent  of  Lesion  by  X-ray. 
Thirty  cases  showed  an  extent  of  the  lesion  by  x-ray  equivalent  to 
or  less  than  the  area*  of  the  lung  above  the  second  chondro-sternal 
junction  of  one  side.  Of  these,  eight  (27%)  reacted  to  adrenalin. 
Forty-seven  cases  had  a  total  area  involved  greater  than  that  above 
mentioned,  but  not  greater  than  the  lung  area  above  the  third 
chondro-sternal  junction  of  one  side.  Of  these,  seven  (15%) 
reacted  to  adrenalin.  A  more  extensive  lesion  than  those  above  was 
found  in  118  cases.  Of  these  11  (9%)  reacted  to  adrenalin.  It 
would  seem  therefore  that  a  positive  adrenalin  reaction  occurred 
less  and  less  frequently  as  the  extent  of  the  lesion  had  progressed. 

Subcutaneous  Tuberculin  Test  and  Adrenalin  Reaction. 
Twenty  tuberculous  cases  in  this  series  were  given  the  subcutaneous 
tuberculin  test.  The  test  was  positive  in  15  instances,  of  which 
four  (26%)  reacted  to  adrenalin.  The  subcutaneous  tuberculin  test 
was  negative  in  five  instances,  of  which  one  (20%)  reacted  to 
adrenalin.  The  susceptibility  to  tuberculin  subcutaneously  had 
apparently  no  direct  relation  to  the  susceptibility  to  adrenalin  in  the 
tuberculous  cases.  ^ 

Of  the  non- tuberculous  cases,  36  reacted  to  the  subcutaneous 
tuberculin  test.  Of  these  nine  (25%)  reacted  to  adrenalin.  Of  the 
15  non-tuberculous  cases  not  reacting  to  tuberculin,  six  (40%) 
reacted  to  adrenalin.  Apparently  in  the  non-tuberculous  cases, 
susceptibility-  to  tuberculin  is  accompanied  by  a  lessened  susceptibil- 
ity to  adrenalin. 

In  this  series  there  were  also  five  cases  of  tuberculous  colitis 
(x-ray  diagnosis)   all  of  which  failed  to  react  to  adrenalin.     One 
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case  with  Potts  Disease  who  had  had  a  previous  thyroidectomy 
reacted  to  adrenalin.  Of  four  cases  of  lues,  one  with  the  central 
nervous  system  involved  (Spinal  fluid  Wasserman  4-plus)  reacted  to 
adrenalin.     The  other  three  failed  to  react. 

Summary. 

In  a  series  of  260  cases  there  were  205  with  pulmonary  tuber- 
culosis. Of  the  tuberculous  cases,  14^  reacted  to  adrenalin.  Of 
the  non- tuberculous  cases,  29^  reacted  to  adrenalin.  When  there 
was  evidence  of  tuberculous  activity,  as  shown  by  symptoms,  x-ray 
or  complement  fixation,  11^-19^  reacted  to  adrenalin.  And  when 
there  were  no  evidences  of  tuberculous  activity  13% -19%  reacted 
to  adrenalin. 

When  tubercle  bacilli  were  present  in  the  sputum  10%  reacted 
to  adrenalin,  and  when  tubercle  bacilli  were  absent  17%  reacted  to 
adrenalin. 

In  1 7  %  of  the  cases  having  a  history  of  hemoptysis  is  of  a  dram 
or  more,  the  adrenalin  reaction  was  positive. 

In  no  case  having  a  history  of  pleurisy  with  effusion  was  the 
adrenalin  test  positive.  When  a  history  of  dry  pleurisy  occurred^ 
the  reaction  was  positive  in  14%. 

When  the  disease  was  of  limited  extent  (Pc.i)  27%  reacted  to 
adrenalin;  when  of  moderate  extent  (Pc.ii)  1S%  reacted,  and  when 
more  extensive  (Pc.iii)  9%  reacted  to  adrenalin. 

Pci    A  definite  parenchymatous  x-ray  lesion  of  a  total  extent  not  greater  than 

the  area  of  the  lung  above  the  upper  level  of  the  second  chondro- 

sternal  junction  of  one  side. 
Pcii    A  definite  parenchymatous  x-ray  lesion  of  total  extent  greater  than  Pc.if 

but  not  greater  than  the  lung  area  above  the  upper  level  of  the  third 

chondro-sternal  junction  of  one  side. 
Pciii    A  definite  parenchymatous  x-ray  lesion  greater  than  under  Pcii. 

When  the  subcutaneous  tuberculin  test  was  positive  in  the 
tuberculous  cases  26%  reacted  to  adrenalin,  and  when  the  sub- 
cutaneous tuberculin  test  was  negative  20%  reacted  to  adrenalin. 

In  the  non-tuberculous  25%  of  those  reacting  to  tuberculin 
reacted  to  adrenalin,  and  60%  of  those  not  reacting  to  tuberculin 
reacted  to  adrenalin. 

None  of  the  tuberculous  colitis  cases  reacted  to  adrenalin. 
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One  case  of  Potts  disease  did  react.  He  also  had  had  a  previous 
thyroidectomy. 

One  of  four  lues  cases  reacted  to  adrenalin,  and  the  central 
nervous  system  was  involved  with  lues  in  this  case. 

Conclusions. 

1.  The  adrenalin  reaction  was  twice  as  frequent  in  the  non- 
tuberculous  as  in  the  tuberculous  cases  (14^  and  29%  respec- 
tively) . 

2.  Activity  of  the  pulmonary  focus,  as  determined  by  symp- 
toms, played  little  if  any  part  in  occurrence  of  the  adrenalin  reac- 
tion (11%  vers.  13  %o). 

3.  Adrenalin  hypersensitiveness  apparently  has  no  direct  rela- 
tion to  the  occurrence  of  a  positive  or  negative  complement  fixation 
for  tuberculosis  (16%  and  19%  respectively). 

4.  Presumptive  inactivity  as  interpreted  from  the  x-ray  was 
accompanied  by  adrenalin  hypersensitiveness  about  2^  times  as 
often  as  when  activity  was  present. 

5.  The  occurrence  of  tubercle  bacilli  seemed  to  be  associated 
with  a  less  frequent  adrenalin  reaction  than  when  tubercle  bacilli 
were  absent  (10%  and  17%  respectively). 

6.  The  occurrence  of  a  history  of  hemoptysis  or  of  dry  pleurisy 
seemed  to  bear  no  relation  to  the  adrenalin  reaction  (17%  and  14% 
respectively) . 

7.  No  case  with  a  history  of  pleurisy  with  effusion  reacted  to 
adrenalin. 

8.  As  the  extent  of  disease  becomes  greater,  the  tendency  to 
react  to  adrenalin  apparently  diminishes  (27%-15%-9%). 

9.  Susceptibility  to  tuberculin  subcutaneously  has  no  relation 
apparently  to  adrenaUn  hypersensitiveness,  when  tuberculosis  is 
present.  However,  when  pulmonary  tuberculosis  is  absent,  the 
adrenalin  reaction  is  less  apt  to  occur  where  there  is  tuberculin 
susceptibility. 

10.  Tuberculous  colitis  apparently  does  not  promote  adrenalin 
hypersensitiveness. 
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DISCUSSION. 

Dr.  Delancey  Rochester,  Buffalo :  I  do  not  feel  that  I  can  discuss  these 
papers  from  a  viewpoint  of  the  laboratory,  but  I  do  feel  that  they  ought  not  to 
be  let  pass  without  some  comment  on  what  their  authors  have  done.  I  was 
much  interested  in  what  Dr.  Russell  brought  out  about  Dr.  Goetsch's  test.  This 
test  is  to  show  hypothyroidism ;  but  the  fact  that  in  normal  cases  some  give  a 
positive,  and  some  a  negative  result  makes  the  test  worth  very  little.  As  Dr. 
Russell  has  said,  we  cannot  draw  conclusions  from  such  a  small  number  of  cases. 
We  must  try  to  collect  a  greater  number  of  figures  along  this  line,  and  it  is 
important  that  men  who  can  should  undertake  an  investigation  of  these  things, 
and  work  them  out  in  the  best  way  they  can. 

Dr.  Charles  H.  Miner,  Wilkes-Barre :  I  am  asking  for  comparative  tests 
in  hypothyroidism,  and  should  like  to  hear  something  in  regard  to  this  matter. 

Dr.  Lawrason  Brown,  Saranac  Lake:  I  should  like  to  ask  Dr.  Russell 
whether  he  paid  any  attention  to  the  sectional  rise  in  the  Goetsch  test.  As  I 
understand  it,  all  tests  without  the  sectional  rise  are  classified  as  negative. 

.Dr.  James  Alexander  Miller,  New  York:  I  wish  to  state  that  in  the 
performance  of  the  Goetsch  test,  I  do  not  lay  as  much  emphasis  on  the  sectional 
rise  as  some  do.  I  do  not  know  the  proportion  of  cases  in  which  the  sectional 
rise  occurred,  but  I  do  think  that  it  was  surely  over  fifty  per  cent  of  those  that 
we  found  definitely  positive  in  our  paper.  A  number  of  these  patients  can  react 
enough  for  us  to  show  that  they  are  supersensitive,  even  if  the  sectional  does 
not  rise.  The  blood  pressure  will  go  up,  and  stay  up,  generally.  I  do  not  think 
it  is  essential,  although  it  is  important.  The  machines  should  be  laid  so  that  in 
at  least  two  cases  of  ether,  we  get  two  negatives.  I  should  doubt  very  much 
whether  any  case  would  negatively  and,  within  a  week,  react  positively, 
although  it  was  stated  that  two  cases  of  Graves's  disease  reacted  negatively  that 
had,  two  days  before,  reacted  positively.  As  to  relationship,  I  think  that  the 
paper  that  Dr.  Russell  has  presented  establishes  definitely  that  there  is  no  rela- 
tion between  the  two.  The  Baetjer  is  a  splendid  test.  We  hold  that  it  is  a 
dysthyroidism,  with  probably  a  distinction  of  the  thyroid  type. 

Dr.  Nelson  J.  Russell,  Buffalo,  closing:  I  think  that  Dr.  Miller  has 
answered  the  question.  I  might  say  that  Dr.  Willard  is  the  father  of  this  whole 
work,  and  that  I  presented  it  through  his  courtesy,  making  a  few  suggestions, 
which  were  mostly  discouraged.  Dr.  Brown  did  pick  out  the  weak  points,  and 
we  have  all  the  records  taken  some  time  earlier  in  the  examinations  that  I  did 
make.  Our  test  was  made  with  H  c.c.  of  water  solution.  With  that  elim- 
inated I  should  think  that  some  would  seem  negative,  and  some  would  seem 
positive  from  the  negative  of  water.  We  are  decidedly  of  the  opinion  that  the 
Goetsch  test,  as  we  understand  it,  practically  does  not  bear  any  definite  relation 
to  hypothyroidism,  but  does  bear  very  definite  relation,  as  shown  by  the  clinical 
picture  of  the  disease,  to  the  test  when  taken  after  treatment  with  arrest  with 
the  thyroid  gland.  One  case  of  minus  26  was  brought  out  normal.  This  work 
was  stimulated  by  a  case  in  which  Dr.  Brown  found  the  test  distinctly  positive. 
This  patient  was  put  on  thyroid  treatment  and,  within  a  few  months,  he  was 
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able  to  go  back  to  work  as  a  school  teacher.    Within  the  past  two  weeks  he  has 
had  a  hemorrhage. 

Dr.  Fred  H.  Heise,  Saranac  Lake,  closing:  The  sectional  test  must  be 
present  before  Goetsch  would  call  it  positive,  and  we  adhere  as  nearly  to  his 
method  as  possible.  There  are  cases  in  which  the  blood  pressure  will  show  just 
the  opposite,  an  increased  diastolic  pressure,  and  they  have  been  operated  on 
without  any  improvement  in  the  physical  condition.  Some  cases  diagnosed  as 
pulmonary  tuberculosis  have  responded  perfectly  to  the  test,  and  have  been 
absolutely  cured.  One  man  who  had  been  sent  West  for  tuberculosis  was  sent 
back  to  Goetsch  with  thyroidism  and  completely  recovered  in  eight  months. 
So,  you  see,  it  works  both  ways,  and  what  it  means  I  do  not  know. 


CONCERXING  THE  DIAGNOSTIC  VALUE  OF 
CARDIAC  MURMURS. 

By  GLENTWORTH  R.  BUTLER,  M.D., 

BROOKLYN,  N.  Y. 

This  brief  paper  is  composed  of  a  preface,  and  a  few  dogmatic 
statements,  with  little  explanation  or  argument.  The  opinions 
expressed  are  based: 

First — ^Upon  the  published  work  of  cardiologists  who  are  not 
given  over  to  the  splitting  of  hairs  but  who  combine  a  scientific 
spirit,  with  a  wholly  practical  devotion  to  the  art  of  medicine.  Of 
these  Thomas  Lewis  is,  perhaps,  the  best  exemplar. 

Second — Upon  personal  experience  in  the  cardiovascular  exam- 
ination of  a  large  number  of  normal  young  men  called  for  army 
service. 

Third — Upon  having  given  an  intensive  cardiovascular  course 
in  a  medical  officers  training  camp.  With  some  notable  exceptions, 
mainly  very  recent  graduates,  the  great  majority  of  these  officers 
considered  a  murmur  to  be  synonymous  with  a  valvular  defect  or  a 
stenosed  orifice. 

This  somewhat  unhappy  condition  may  be  due  to  the  abund- 
ance of  articles  in  current  literature  on  the  instrumental  examina- 
tion of  the  heart  and  arteries;  with  a  corresponding  paucity  of  mate- 
rial relating  to  the  physical  examination,  and  the  proper  diagnostic 
valuation  of  its  results.  On  the  other  hand  it  is  quite  possible  that 
many  of  us,  for  various  reasons,  have  not  been  as  keen  in  the  uptake 
of  recent  knowledge  as  the  requirements  of  an  exacting  profession 
deserve.  It  is  perhaps  too  much  to  expect  that  the  traditional  busy 
doctor,  with  long  rides  and  long  days, — no  eight-hour  day  for  him — 
should  find  the  time  to  keep  up  with  the  minutiae  of  the  cardiologist. 
We  bespeak  for  him  less  electrocardiograph,  and  more  on  the  every- 
day clinical  side  of  cardiovascular  diagnosis. 
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This  condition  of  things  has  been  characteriz^^d  as  unhappy.  It 
deserves  the  adjective  because  of  the  number — and  it  must  be  large 
— of  people  who  are  unhappy  because  of  a  mistaken  diagnosis  of 
valvular  heart  disease,  usually  mitral  insufficiency.  It  is  mistaken 
because  the  diagnosis  was  based  on  the  axiom,  pounded  into  all  of 
us  who  were  graduated  fifteen  or  more  years  ago,  that  a  systolic 
murmur  at  the  apex  spelled  organic  incompetence  of  the  bicuspid 
valve. 

The  preface  completed,  dogmatic  statements  follow  concerning 
the  three  chronological  types  of  murmus  and  their  significance — 
diastolic,  presystolic,  and  systolic. 

Diastolic  Murmurs.  The  presence  of  an  aortic  diastolic 
murmur  is,  in  the  majority  of  cases,  reliable  evidence  of  aortic 
insufficiency. 

But  even  with  this  murmur  it  is  not  safe  to  make  the  diagnosis 
without  the  confirmatory  evidence  of  a  water-hammer  pulse,  throb- 
bing carotids,  capillary  pulsation,  and  a  pistol-shot  sound  in  the 
femorals.  This  is  true  because  the  murmur  may  be  due  to  a  tem- 
porary stretching  of  the  aortic  ring  as  a  result  of  extreme  anaemia; 
or  be  of  exocardial,  especially  cardio-respiratory,  origin.  If,  how- 
ever, the  murmur  is  distinct,  and  is  backed  by  a  history  of  acute 
rheumatism  in  a  young  person,  or  syphilis  in  a  man  of  thirty-five  or 
over,  it  is  right  to  give  the  patient  the  benefit  of  the  doubt,  and 
make  a  diagnosis  on  the  murmur  per  se. 

Presystolic  Murmurs.  These  are  usually  trustworthy.  A 
rough  crescendo  presystolic  bruit,  internal  to  and  a  little  above  the 
apex;  an  abrupt  first  sound;  a  much  accentuated,  pulmonary  closure 
sound;  and  a  small  pulse;  perhaps  also  a  split  second  sound;  means 
mitral  stenosis.  To  make  such  a  diagnosis  without  a  definite 
murmur  is  unjustifiable.  Even  here  there  are  possibilities  of  error. 
If  aortic  insufficiency  is  present  the  presystolic  murmur  may  be  that 
which  is  named  after  the  senior  Flint.  Moreover  the  rapidly  acting 
hearts  of  effort  syndrome  and  exophthalmic  goitre  may  readily  be 
mistaken  for  those  of  mitral  stenosis.  To  distinguish  between  them 
is  at  times  extremely  difficult. 

Systolic  Murmurs.  If  the  usually  reliable  dia-  and  pre- 
systolic murmurs  lend  themselves  to  occasional  misinterpretation,  so, 
to  a  vastly  greater  extent,  do  the  multitude  of  systolic  murmurs. 
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Aortic  systolic  murmurs  are,  by  many  men,  diagnosed  as 
aortic  stenosis,  forgetting  that  such  murmurs  are  very  common  as 
the  result  of  slight  roughening  of  the  valves  or  the  root  of  the  aorta; 
or  accidental  or  functional,  often  in  connection  with  the  anaemic 
status.  In  reality  artic  stenosis  is  a  rather  rare  lesion  and  requires 
for  its  recognition  that  the  murmur  should  be  loud,  rough,  and 
accompanied  by  a  thrill;  that  the  aortic  closure  sound  be  weak  or 
absent;  that  left  hypertrophy  be  present;  and  that  the  pulse  should 
be  of  the  "'plateau"  variety.  With  such  signs,  in  an  elderly  person, 
a  diagnosis  of  aortic  stenosis  is  permissible,  but  not  otherwise. 

Pulmonary  systolic  murmurs,  heard  in  what  Balfour  has 
called  the  "region  of  romance,"  are  substantially  negligible  in  the 
run  of  cases.  Only  rarely,  and  usually  as  a  sign  of  congenital  mal- 
formation, it  is  indicative  of  organic  disease.  In  this  case  the 
murmur  is  so  loud  and  so  widely  diffused  that  its  exceptional  char- 
acter is  immediately  recognized. 

Apical  systolic  murmurs  constitute  the  greatest  stumbling 
block  in  the  way  of  a  correct  diagnosis,  for  reasons  already 
stated.  Most  commonly  they  are  a  cardiorespiratory  production; 
they  vary  in  intensity  and  quality  from  time  to  time,  and  with 
change  of  posture,  or  the  phase  of  respiration.  Some  are  frictional 
in  character,  arising  in  the  pericardium  as  a  result  of  an  old  inflam- 
mation. Others  are  caused  by  roughening  of  the  valve-cups.  Finally 
the  murmur  may  be  relative,  and  due  to  a  relaxed  mitral  ring. 

Many  autopsies  have  shown  that  no  matter  what  the  character 
of  the  murmur — soft,  musical,  harsh;  or  the  direction  and  extent  of 
its  audibility — to  the  left,  at  the  angle  of  the  scapula;  the  mitral 
ring  and  valve  are  normal.  Per  contra,  the  valve  may  be  distorted 
or  the  orifice  dilated  without  a  murmur  intra  vitam. 

The  concensus  of  opinion  among  those  best  qualified  to  judge, 
is  tending  strongly  toward  the  great  probability  that  uncomplicated 
(primary)  mitral  insufficiency  should  be  classed  among  the  com- 
paratively infrequent  valve-lesions.  It  may  occur  as  a  distinctly 
secondary  result  of  the  pathological  changes  which  result  in  mitral 
stenosis;  or  the  cardiac  hypertrophy  and  dilatation  which  develop  in 
the  course  of  cardiovascular  disease.  Graves'  disease,  or  syphilitic 
aortic  lesions. 
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It  is,  I  believe,  safe  to  say  that  mitral  insurficiency  should  in 
no  case  be  diagnosed  unless,  in  addition  to  the  murmur,  there  is 
evidence  of  cardiac  hypertrophy.  A  definite  history  of  rheumatic 
fever  fortifies  the  diagnosis.  In  view  of  the  fact  that  about  ninety 
per  cent  of  apical  systolic  murmurs  are  not  due  to  mitral  insuffi- 
ciency, this  rule  does  not  appear  to  exceed  legitimate  diagnostic 
requirements. 

DISCUSSION. 

Dr.  Lawrence  Litchfield,  Pittsburgh :  I  do  not  believe  that  we  can  have 
a  mitral  stenosis  without  a  hypertrophy  of  the  left  auricle.  I  think  that  can 
always  be  recognized  by  percussion,  the  fiuoroscope  or  both,  and  I  think  that  a 
diagnosis  of  stenosis  of  the  mitral  orifice,  unless  you  can  demonstrate  hyper- 
trophy of  the  left  auricle,  is  not  correct,  and  that  whenever  you  get  hypertrophy 
of  the  left  auricle,  there  must  be  mitral  stenosis. 

Dr.  W.  F.  R.  Phillips,  Charleston :  I  wish  to  mention  two  points  in  Dr. 
Butler's  paper,  not  from  the  cHnical  point  of  view,  but  from  that  of  the  man 
working  in  the  red  room  with  injected  substances.  With  reference  to  aortic 
murmurs,  I  cannot  quote  statistics,  because  I  have  not  kept  records ;  but  I  know 
with  certainty  that  I  have  observed  small  orifices  in  perfectly  sound  aortic 
valves,  which  permitted  a  certain  amount  of  fluid  to  regurgitate  under  pressure. 
I  am  not  the  only  one  who  has  observed  that.  Some  years  ago  Dr.  Porter,  of 
New  York,  called  attention  to  these  small  openings  or  slits,  and  the  possibility  of 
their  creating  murmurs.  I  have  been  interested  in  what  is  called  stenosis  of  the 
mitral  valve,  from  the  same  point  of  view.  If  by  that  is  meant  something  that 
will  prevent  the  free  entrance  of  blood,  I  have  failed  in  my  laboratory  to  see  a 
single  instance  of  mitral  stenosis. 

Dr.  Jay  Perkins,  Providence:  I  was  much  interested  in  Dr.  Butler's 
paper,  and  I  think  that  a  case  I  saw  on  the  Medical  Advisory  Board  may  be  of 
interest  to  you.  I  had  my  attention  called  to  a  plate  showing  some  congestion 
of  the  chest  and  enlargement  of  the  auricle.  I  noticed  that  there  was  some 
contest  over  the  case,  but  did  not  know  what.  A  few  days  later,  the  man  came 
before  me,  and  after  careful  listening,  a  presystolic  murmur  could  be  made  out. 
The  Medical  Advisory  Board  had  previously  passed  the  man  as  all  right. 
Without  exercise  and  careful  listening,  we  could  not  find  any  murmur.  With- 
out the  x-ray  the  case  would  have  passed  into  the  army. 

Dr.  Judson  Daland,  Philadelphia :  In  the  case  of  the  indefinite  murmurs 
about  the  apex  and  ensiform  cartilage  that  we  think  are  endocardinal  but  are 
precordial,  the  diagnosis  has  been  helped  by  enforced  expiration  or  held  inspira- 
tion. Regarding  certain  of  these  obscure  systolic  murmurs,  I  have  been  led  to 
the  conclusion  that  sometimes  we  have  a  pulmonic  systolic  murmur  because  a 
large  artery  presses  on  the  pulmonary  artery.  I  have  always  thought  it  true 
that  mitral  insufficiency  meant  regurgitation  from  the  left  ventricle  to  the  left 
auricle,  without  necessary  change   in   the  mitral   leaflets.     I   feel  that  mitral 
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insufficiency  may  often  be  diagnosed,  when  we  have  a  mild  grade,  by  the  use  of 
exertion,  producing  a  temporary-  murmur,  which  disappears  in  recumbency  or 
when  at  rest;  and  that  certain  murmurs  at  the  apex  that  are  indeterminable, 
sometimes  called  impure,  can  be  developed  into  clear-cut  blowing  murmurs  by 
exercise. 

Dr.  James  M.  Anders,  Philadelphia:  We  sometimes  have  brief  pre- 
systolic or  systolic  murmurs,  and  wonder  whether  they  are  due  to  actual 
stenosis.  They  may  or  may  not  be  accompanied  by  a  brief  thrill.  Some  dis- 
appear by  taking  treatment,  I  am  sure;  but  if  we  hear  a  murmur  in  the  mid- 
presystolic  or  mid-diastolic  period,  we  may  be  sure  that  it  is  due  to  mitral 
stenosis.  Later,  the  condition  becomes  graver  and  we  have  a  pure  systolic 
murmur. 

While  we  were  taught,  many  years  ago,  that  a  murmur  with  the  second 
sound,  heard  best  at  the  base,  and  transmitted  along  the  left  edge  of  the 
sternum,  is  always  accompanied  by  aortic  regurgitation,  it  is  now  believed  that 
this  is  not  an  infaUible  rule,  and  that  occasionally  we  may  have  a  diastolic 
murmur  of  great  purity  originating  in  the  large  veins  near  the  heart. 

Dr.  J.  B.  Elliott,  Toronto:  A  presystolic  murmur  in  mitral  stenosis  is 
frequently  absent  or  inconclusive;  yet  we  may  suspect  stenosis,  because  of  the 
snapping  character  of  the  first  sound.  In  addition  to  the  enlargement  of  the 
auricle,  as  mentinoed  by  Dr.  Litchfield,  and  the  induction  of  the  murmur 
through  exercise,  the  inhalation  of  a  few  minims  of  amyl  nitrite  will  frequently 
cause  a  murmur  to  appear,  and  is  a  valuable  diagnostic  procedure. 

Dr.  John  B.  Hawes,  Boston:  Dr.  F.,  a  Boston  clinician  whose  observa- 
tions were  of  scientific  accuracy,  would,  for  years  before  the  x-ray,  make  a 
diagnosis  of  mitral  stenosis  almost  entirely  by  the  snapping,  or  sharp,  quality 
of  the  first  sound  after  exercise.  He  regarded  it  as  an  important  factor  in  the 
diagnosis. 

Dr.  Butler,  closing:  I  cannot  see  that  there  is  anything  for  me  to  argue 
about.  There  are  one  or  two  points  of  some  interest,  however,  that  have  been 
brought  out.  When  I  spoke  of  making  a  diagnosis  of  these  lesions,  I  referred  to 
actual,  definite  distortions  of  the  valve  or  actual  organic,  permanent  narrowing 
of  the  orifices;  and  it  has  been  my  lot,  of  late,  to  see  many  people  who  had 
labored  for  years  under  the  impression  that  they  had  mitral  insufficiency  or 
some  other  permanent  organic  lesion,  and  whom  I  was  able  to  satisfy,  on  careful 
examination,  that  they  had  no  such  permanent  organic  lesion.  There  was  no 
hypertrophy.  Their  hearts  remained,  to  all  intents  and  purposes,  normal;  but 
they  had  labored  for  years  under  the  unhappy  impression  that  they  had  heart 
trouble. 

Regarding  the  first  sound,  which  is  important,  you  can  get  in  exophthalmic 
goitre  a  typical  snapping,  abrupt  first  sound,  but  not  necessarily  a  murmur.  I 
maintain  that  before  you  make  a  diagnosis  of  real,  true,  organic  mitral  stenosis, 
you  must  have  a  presystolic  or  a  mid-diastolic  murmur  to  prove  the  thing  I 
should  say  that  the  presystolic  murmur  was  absent  without  taking  the  utmost 
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care.  I  should  have  the  patient  exercise,  and  immediately  afterwards  lie  down 
on  the  left  side;  and  I  should  use,  if  necessary,  amyl  nitrite  and  exercise  the 
heart.  If  there  is  a  presystolic  murmur,  it  will  be  elicited.  If  you  find  it,  you 
are  justified  in  making  the  diagnosis  of  mitral  stenosis ;  but,  in  my  opinion,  not 
otherwise. 


PROGNOSIS  IN  VASCULAR  HYPERTENSION. 
By  GEORGE  MORRIS  PIERSOL,  M.D., 

PHILADELPHIA,  PA. 

Ever  since  satisfactory  sphygmomanimeters  have  come  into 
general  use,  the  subject  of  vascular  hypertension  has  excited  wide- 
spread clinical  interest.  An  enormous  literature  has  grown  up,  deal- 
ing with  many  varied  phases  of  this  subject.  For  the  most  part 
writers  have  devoted  themselves  to  discussing  the  pathological 
physiology  of  high  blood  pressure,  its  etiology  and  management, 
while  the  question  of  prognosis  appears  to  have  been  dealt  with 
rather  casually.  It  seems  worth  while,  therefore,  to  undertake  the 
study  of  a  series  of  cases  that  have  exhibited  persistent  high  blood 
pressure,  with  the  idea  of  determining  what  the  ultimate  outcome 
has  been,  what  has  actually  been  the  cause  of  death  and  whether  the 
ultimate  prognosis  bears  any  relationship  to  the  etiology. 

High  blood  pressure  is  met  with  more  commonly  in  private 
than  in  hospital  practice,  therefore  for  this  study  a  series  of  private 
cases  has  been  collected.  These  patients  have  all  been  under 
observation  from  one  to  ten  or  more  years.  They  have  all  been 
examined  frequently,  repeated  blood  pressure  readings  have  been 
made,  as  well  as  numerous  urine  examinations.  In  obtaining  this 
series,  office  records  for  the  past  ten  years  have  been  gone  over  and 
patients  selected,  without  regard  to  age,  diagnosis  or  results,  who 
consistently  exhibited  a  systolic  blood  pressure  of  170  mm.  of 
mercury  or  over. 

The  total  number  of  patients  in  this  group  is  134.  Contrary  to 
expectations,  the  women  somewhat  outnumber  the  men,  71  being 
women  and  63  being  men.  Since  the  causes  of  vascular  hypertension 
are  varied,  it  was  necessary  first  of  all  to  analyze  this  series  from 
the  standpoint  of  the  etiology.  Few  subjects  in  clinical  medicine 
are  capable  of  provoking  so  much  discussion  as  the  question  of  the 
causes  of  high  blood  pressure.     By  reason  of  the  conflicting  opinions 
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that  are  expressed,  it  is  always  difficult  to  satisfactorily  classify 
cases  from  this  standpoint.  This  difficulty  is  heightened  by  the  fact 
that  when  vascular  hypertension  has  existed  for  any  length  of  time, 
secondary  changes  inevitably  take  place  in  the  heart,  kidneys  and 
blood  vessels.  By  reason  of  this  when  a  case  is  seen  late,  it  is 
always  difficult,  and  sometimes  well  nigh  impossible,  to  determine 
accurately  the  primary  cause  of  the  hypertension,  the  cardio-vascular 
changes  or  the  renal.  With  this  difficulty  clearly  in  mind  and  fully 
realizing  that  the  etiological  subdivision  of  any  series  of  hyperten- 
sion cases  depends  largely  upon  personal  opinion,  an  attempt  has 
been  made  to  group  the  cases  under  consideration,  according  to  the 
underlying  or  primary  cause  of  their  high  blood  pressure. 

In  order  to  do  this,  careful  consideration  has  been  given  to  the 
urine  analysis,  the  quantity  of  urine  voided,  the  functional  renal 
tests,  when  there  were  available,  and  chemical  examinations  of  the 
blood,  in  addition  to  the  state  of  the  cardio-vascular  apparatus  as 
revealed  by  physical  examination,  and  the  history.  Unfortunately 
renal  functional  tests  and  chemical  examinations  of  the  blood  were 
not  carried  out  with  the  same  frequency  in  the  earUer  cases,  as  they 
have  been  in  those  seen  during  the  last  four  or  five  years. 

For  the  purposes  of  this  study,  the  cases  have  been  divided 
etiologically  into  the  following  groups:  (1)  Those  in  which  the  high 
blood  pressure  is  the  result  of  a  chronic  nephritis.  (2)  Those  in 
which  primary,  essential  or  idiopathic  hypertension,  the  hypertiesia 
of  Albutt,  is  responsible  for  the  elevation  in  pressure.  (3)  Those 
in  which  the  rise  in  blood  pressure  is  coincident  with  the  menopause, 
a  type  of  hyperpiesia  that  has  been  termed  ceimacteric  hypertension. 

(4)  Cases  in  which  some  obvious  disturbance  of  the  endocrine  system 
is  apparently  responsible  for  the  elevated  pressure.  This  group 
falls  into  two  classes:  Those  in  which  there  is  hyperthyroidism,  and 
those  in  which  a  polyglandular  syndrome  existed,  which  has  resulted 
in  dysfunction  of  the  thyroid,  pituitary  and  probably  the  adrenals. 

(5)  Those  in  which  aortic  insufficiency  is  responsible  for  the  elevated 
systolic  pressure. 

It  is  at  once  apparent  that  in  this  classification,  no  mention  is 
made  of  arteriosclerosis  as  a  cause  of  high  blood  pressure.  Many 
of  the  patients  exihibted  obvious  evidences  of  arteriosclerosis,  but  it 
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is  believed  that  the  sclerotic  changes  in  the  blood  vessels  are  rather 
the  result  than  the  cause  of  the  hypertension,  and  for  that  reason 
arteriosclerosis  is  excluded  as  a  primary  cause  of  high  blood  pressure. 
Cases  are  regarded  as  due  to  nephritis,  when  from  the  start  there 
have  been  persistent  evidences  of  renal  involvement,  as  shown  by 
altrations  in  the  specific  gravity,  changes  in  the  quantity  of  urine, 
the  persistent  presence  of  albumin  and  casts,  and  evidences  of  dis- 
turbanced  renal  function.  The  diagnosis  of  primary  hypertension, 
or  hyperpiesia,  seems  justL&ed  when  the  kidney  condition  has 
remained  unimpaired  for  some  time  after  the  occurrence  of  per- 
sistent high  blood  pressure,  when  renal  symptoms  have  been 
persistently  absent,  and  when  such  late  changes  as  have  occurred 
in  the  urine  were  neither  constant  nor  noteworthy.  The  term 
"climacteric"  has  been  applied  to  those  cases  that  developed  a 
primary  hypertension  at  or  about  the  time  of  the  menopause.  The 
occurrence  of  hypertension  at  this  period  in  the  lives  of  many 
women  has  been  emphasized  by  recent  writers,  notably  Riesman  and 
Hopkins.  This  menopausal  hypertension  is  generally  regarded  as 
the  result  of  a  disturbance  in  balance  between  the  various  glands  of 
internal  secretion  incident  to  the  lessening  of  cessation  of  the  ovarian 
function.  As  our  knowledge  of  the  endocrine  system  increases,  it 
becomes  more  and  inore  apparent  that  in  some  instances  hyper- 
tension is  evidently  the  result  of  some  fundamental  disturbance  of 
the  functions  of  or  the  relationship  between  the  various  glands  of 
internal  secretion.  A  common  example  of  high  blood  pressure  of 
endocrine  origin  is  found  in  cases  of  hyperthyroidism.  In  this  series 
there  are  several  remarkable  cases  in  which  the  hypertension  is 
apparently  a  part  of  a  polyglandular  syndrome.  The  high  systolic 
pressure  which  results  in  aortic  insufficiency  is  obviously  a  distinct 
type  of  hypertension,  and  needs  no  further  explanation  or  comment. 

In  this  group  of  134  cases  of  persistent  hypertension,  70  are 
regarded  as  due  to  nephritis,  38  are  cases  of  hypertiesis,  13  are 
examples  of  climateric  hypertension,  eight  are  the  result  of  endocrine 
disturbance,  three  cases  being  due  to  hyperthyroidism,  and  five 
others  apparently  the  result  of  other  disturbances  of  the  glands  of 
internal  secretion,  and  five  are  secondary  to  aortic  insufficiency. 

Up  to  the  present  time,  42  patients  of  the  series  have  sue- 
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cumbed,  almost  one-third  of  the  total  number.  Of  this  42  who  have 
died,  35  exhibited  some  form  of  chronic  nephritis;  six  may  be  said 
to  have  suffered  from  primary  hypertension,  and  in  one,  the  hyper- 
tension was  apparently  secondary  to  some  endocrine  disturbance. 

Of  the  92  that  are  still  living,  35  are  suffering  primarily  from 
chronic  nephritis;  in  32  the  diagnosis  is  hyperpiesis,  13  may  be 
regarded  as  instances  of  menopausal  hypertension,  and  in  the  endo- 
crine group  three  are  cases  of  expohthalmis  goitre,  and  four  are 
instances  of  some  disturbance  of  other  glands  of  internal  secretion. 
The  five  cases  of  aortic  insufficiency  are  all  alive. 

It  is  apparent  from  these  figures  that  the  prognosis  of  cases  of 
hypertension  depends  in  large  part  upon  the  etiology.  The  mortal- 
ity is  very  much  larger  among  the  nephritics  than  in  any  other  group 
of  cases.  Of  the  total  number  that  are  dead,  five  times  as  many 
nephritics  have  died  as  compared  to  the  deaths  from  those  suffering 
from  other  conditions.  Of  the  total  number  of  cases  of  nephritis, 
50%  are  dead,  whereas  only  about  one-sixth  of  the  cases  of  hyper- 
piesis have  succumbed,  and  none  of  those  with  climacteric  hyper- 
tension have  suffered  a  fatal  termination. 

The  distribution  of  sex  in  relation  to  the  etiological  groups  is 
of  some  interest.  Among  the  chronic  nephritics  that  have  died, 
21  are  males  and  14  are  women.  Of  the  35  living  nephritics,  the 
distribution  as  to  sex  is  comparatively  even,  17  being  men  and  17 
women.  The  same  is  essentially  true  of  the  hyperpiesis  cases,  that 
are  living,  15  being  males  and  17  females.  If  we  regard  menopausal 
hypertension  as  merely  a  form  of  hyperpiesis,  primary  hypertension 
would  appear  to  be  twice  as  common  in  women  as  in  men. 

An  inquiry  into  the  exact  cause  of  death  in  these  cases  of  hyper- 
tension that  have  succumbed  shows  that  of  the  35  nephritics  nine 
died  of  cerebral  hemorrhage;  six  of  uremia;  five  of  angina  pectoris 
and  in  eight  chronic  cardiac  dilatation  was  responsible  for  the  fatal 
termination;  three  nephritics  suffered  coincidently  with  diabetes 
mellitus,  and  succumbed  in  diabetic  coma;  two  developed  carcinoma 
which  proved  fatal,  and  one  each  died  of  pneumonia  and  pericarditis. 
In  the  fatal  cases  of  primary  hypertension,  two  succumbed  to  pneu- 
monia and  to  two  cardiac  failure,  and  in  one  each  cerebral  hemor- 
rhage, and  angina  pectoris  proved  to  be  the  terminal  event.     A 
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single  case  of  endocrine  disfunction  that  died,  suffered  with  chronic 
cardiac  failure. 

The  duration  of  life  in  the  cases  of  hypertension  that  have 
already  ended  fatally,  as  might  be  expected,  varied  with  the  cause 
of  their  high  blood  pressure.  The  period  between  the  time  they 
came  under  observation  until  their  death,  was,  as  a  rule,  much 
shorter  in  those  suffering  with  nephritis  than  in  those  with  hyper- 
tension from  other  causes.  A  little  over  half  of  the  nephritics  suc- 
cumbed within  three  years  after  they  first  came  under  observation. 
On  the  other  hand,  five  of  this  nephritic  group  lived  for  ten  years 
or  over  after  they  were  first  observed. 

On  the  effort  to  draw  accurate  deductions  as  to  prognosis  from 
the  height  of  the  blood  pressure  proves  unsatisfactory.  In  the 
group  of  fatal  cases,  all*  who  had  a  systolic  blood  pressure  that 
averaged  220  mm.  of  mercury  or  over,  died  within  three  years  after 
first  coming  under  observation.  In  a  large  group  that  had  pressures 
varying  from  170-220,  almost  50  fo  lived  for  five  years  or  more.  On 
the  other  hand,  25%  oi  the  patients  that  are  still  living  have  systolic 
blood  pressures  averaging  200-300  mm.  of  mercury,  and  have  been 
under  observation  with  blood  pressures  of  this  height,  for  from  five 
to  ten  years.  Indeed,  the  one  patient  of  the  entire  series  that  has 
the  most  persistently  high  blood  pressure,  the  blood  pressure  has 
rarely  been  lower  than  250  systolic  and  has  frequently  been  over 
300  mm.  of  mercury  for  weeks  at  a  time,  is  known  to  have  had 
such  an  excessive  blood  pressure  for  over  eleven  years.  It  would 
seem,  therefore,  that  the  height  of  the  blood  pressure  per  se  has  only 
in  a  very  general  way  a  bearing  upon  prognosis. 

This  series  of  cases  has  also  been  studied  from  the  standpoint 
of  some  of  the  more  common  vascular  phenomena  that  are  expected 
in  cases  of  persistent  hypertension.  It  is  generally  conceded  that 
enlargement  of  the  heart,  especially  hypertrophy  of  the  left  ventricle 
is  a  constant  accompaniment  of  increased  vascular  tension.  The 
present  series  of  cases  is  no  exception  to  the  rule.  In  all  but  sixteen 
of  the  entire  group,  definite  hypertrophy  of  the  left  ventricle  was 
demonstrable  by  ordinary  methods  of  physical  diagnosis.  Angina 
pectoris  was  observed  in  twelve  of  the  seventy  cases  of  nephritis; 
in  six  of  the  thirty-eight  instances  of  hyperpiesia,  definite  attacks 
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of  angina  are  recorded.  Angina  was  not  complained  of  by  any  of 
the  cases  of  climacteric  h3T)ertension.  Relative  to  the  total  number 
of  cases  in  both  groups,  therefore,  angina  occurs  with  about  equal 
frequency  in  those  suffering  with  nephritic  hypertension  and  in  those 
with  primary  hypertension.  In  one-fifth  of  the  total  number  of 
cases,  marked  vascular  changes  were  observed  in  the  eye  grounds, 
such  as  retinal  hemorrhages,  neuroretinitis  and  thrombosis.  Minor 
evidences  of  vascular  changes  in  the  eye  grounds  were  of  course 
more  frequent.  Dilatation  of  the  arch  of  the  aorta,  demonstrable 
by  ordinary  physical  examination  was  present  in  eighteen  out  of  the 
134  cases.  Transient  paralysis  lasting  from  a  few  minutes  to 
several  hours  and  frequently  recurring,  v>^ere  observed  in  twenty 
instances.  These  transient  paralysis  involved  either  motor  speech, 
a  hand,  an  arm,  a  leg,  and  in  several  instances  temporary  hemiplegias 
were  observed.  These  phenomena,  variously  attributed  to  vascular 
spasm  or  to  minute  hemorrhages,  were  more  common  in  those  suffer- 
ing from  nephritis,  than  in  other  forms  of  hypertension. 

In  conclusion,  therefore,  it  may  be  said  that  from  a  purely 
clinical  analysis  of  this  group  of  134  cases  of  persistent  hypertension, 
it  appears:  First:  Persistent  high  blood  pressure  is  more  common 
as  the  result  of  chronic  renal  diseases  than  it  is  from  other  causes. 
Second:  Hypertension  of  renal  origin  is  somewhat  more  common  in 
men  than  it  is  in  women.  Third:  Primary  hypertension,  if  the 
climacteric  variety  is  regarded  as  a  type  of  hyperpiesis,  is  met  with 
almost  twice  as  often  in  women  as  it  is  in  men.  Fourth:  The  prog- 
nosis in  hypertension  bears  a  definite  relation  to  the  etiology.  The 
mortality  from  nephritic  hypertension  far  exceeds  that  of  hyper- 
tension from  other  causes.  Fifth:  About  one-quarter  of  the  cases 
of  nephritic  hypertension  will  succumb  within  three  years  after  they 
come  under  observation.  Sixth:  The  most  common  causes  of  death 
in  cases  of  persistent  hypertension  is  equally  divided  between 
cerebral  hemorrhage  and  cardiac  failure.  Seventh:  The  height  of 
the  blood  pressure  alone  furnishes  no  adequate  basis  for  prognosis. 

DISCUSSION. 

Dr.  Carroll  E.  Edson,  Denver :  I  should  like  to  ask  Dr.  Piersol  whether, 
in  these  cases,  he  noted  any  difference  in  the  prognosis  with  relation  to  the 
diastolic  pressure.    It  appears  to  me  that  in  the  cases  of  hypertension  that  we 
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have  had,  the  physical  discomfort  and  symptomatology  of  the  patient  had  as 
much  relation  to  a  persistent  high  diastolic  blood  pressure  as  to  a  high  systolic 
pressure;  and  that  the  patient  who  had  with  a  high  systoUc  pressure,  also  a 
high  diastolic  pressure,  was  more  incompetent,  had  more  clinical  symptoms,  and 
should  have  a  worse  prognosis  than  with  a  high  systolic  pressure  alone.  Pro- 
vided the  diastoUc  pressure  remains  relatively  low  at  the  same  time,  the  patient 
can  stand  the  shock  of  intermittent  systolic  pressure,  because  the  heart  muscle 
gets  a  little  rest  in  between. 

Dr.  Solyi  :  I  was  extremely  glad  to  hear  this  interesting  paper.  The  last 
conclusion  is  one  that  is  particularly  gratifying  to  me  to  hear  so  well  brought 
out.  I  find  so  manj-  people  who  have  been  thrown  into  a  state  of  nervous 
excitement,  depression,  poor  nutrition  and  lessened  health,  because  they  are 
frightened  from  having  been  told  that  their  blood  pressure  is  too  high.  It  has 
been  my  habit  to  try  to  delay  this  nervous  effect  by  telUng  them  of  such 
instances  as  Dr.  Piersol  has  so  graphically  referred  to. 

There  comes  to  my  mind  a  case  in  an  Episcopal  minister,  whose  blood 
pressure  I  was  never  able  to  measure.  The  instrument  would  read  to  300  only, 
and  I  was  unable  to  get  the  systolic  pressure.  He  was  preaching,  and  said  that 
he  had  never  felt  better  in  his  life.  I  have  not  seen  him  in  the  last  three  or 
four  years,  and  do  not  know  the  reason. 

I  have  now  under  observation  two  or  three  who  were  referred  to  me  for 
hypertension,  fourteen  or  fifteen  years  ago,  and  in  w-hom  I  found  tensions  of 
238  and  236,  respectively.  I  cleared  up  their  abdominal  condition.  Both  were 
suffering  with  trouble  in  the  bowels.  I  got  their  pressure  down  close  to  200, 
and  they  have  remained  well,  although  their  pressures  have  gone  back  to 
approximately  what  they  were  when  I  saw  them.  They  have  twice  made  the 
trip  to  Japan,  and  once  to  India.  They  walk  on  the  streets  and  appear  very 
healthy. 

I  do  not  think  it  b  right  to  frighten  people  by  the  telling  them  about 
their  high  blood  pressure,  and  saying  that  they  are  going  to  die  quickly  if  you 
do  not  save  them  by  doing  some  remarkable  thing.  I  think  that  it  is  time  to 
consider  something  that  Dr.  Phillips  has  so  admirably  brought  out — that,  after 
all,  the  machinery  of  the  circulation  exists  in  order  that  to  the  cells  of  the  body 
there  may  be  distributed  normal  blood,  under  reasonably  normal  conditions. 
That  b  the  foundation  of  health  and  of  therapeutics.  Unless  we  can  realize 
this,  and  give  to  the  capillaries  approximately  normal  blood,  we  shall  not  get 
the  recoveries  that  we  should  otherwise  achieve. 

Dr.  James  Alexander  Miller,  New  York :  I  should  like  to  ask,  along  the 
lines  that  Dr.  Edson  spoke  of,  concerning  the  diastoUc  pressure — whether  that  is 
not  of  considerable  importance  in  hypertension  cases.  It  seems  to  me  that 
those  with  and  those  without  nephritis  may  be  divided  into  two  groups,  depend- 
ing on  the  diastolic  pressure.  When  you  have  a  high  diastolic  pressure  and  a 
low  systolic,  I  think  that  the  case  belongs  to  the  cerebral  group,  in  which  there 
is  a  disturbance  of  circulation  in  the  brain,  with  paralysis  and  disturbance  of 
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the  speech  area;  but  with  a  high  diastolic  pressure  and  a  correspondingly  high 
pulse  pressure,  you  are  likely  to  find  disturbance  of  the  heart  and  secondary 
kidney.  These  cases  really  represent  two  classical  groups — not  absolutely, 
but  in  a  general  way. 

Dr.  Philip  Marvel,  Atlantic  City,  N.  J. :  In  conjunction  with  what  Dr. 
Miller  has  just  stated,  I  would  say  that  I  have  been  stressing  diastolic  pressure 
decidedly  more  than  the  systolic;  and  I  agree  with  Dr.  Miller  that,  clinically 
speaking,  it  is  of  more  relative  importance  than  is  the  systolic.  I  should  Uke  to 
ask  Dr.  Piersol  to  state,  in  closing  the  discussion,  whether  or  not  he  has  made  a 
record  of  the  diastolic  pressure,  and  what  percentage  of  the  cases  studied  were 
over  one  hundred  per  cent  diastohc.  I  should  also  like  to  cite  a  case  that  is 
under  my  charge  at  the  present  time,  which  bears  out  his  statement  that  func- 
tion or  glandular  activity  has  a  great  deal  to  do,  at  times,  with  the  systolic,  and 
perhaps  the  diastolic  pressure,  although  I  do  not  think  that  it  has  as  much  to 
do  with  the  diastolic  as  with-  the  systolic. 

This  gentleman  has  a  systolic  pressure  of  230,  with  no  manifest  evidence 
of  disease,  except  that  which  has  been  observed  by  palpation  and  the  fluoro- 
scope,  represented  in  an  enlarged  aorta.  The  Wassermann  is  negative,  and  the 
kidney  examinations  are  also  negative;  yet  he  has  a  transverse  diameter  in  the 
second  interspace  of  nine  centimeters,  which  we  all  know  is  a  larger  diameter 
at  the  arch  of  the  aorta  than  is  normal.  He  also  has  observable  at  the  arch  of 
the  aorta  a  distinct  pulsation  in  the  aorta.  He  has  one  other  evidence  of  the 
disease,  and  that  is  in  the  phthalein  test.  It  is  only  thirty-five  per  cent  in  the 
first  two  hours  of  elimination.  Otherwise,  we  can  find  no  evidence  of  disease 
whatever;  but  on  putting  him  at  rest,  stimulating  his  kidneys  and  increasing 
the  amount  of  fluid  that  he  has  been  drinking,  his  systoUc  pressure  has  come 
down  to  170,  and  his  diastolic,  which  was  then  only  eighty-five,  has  remained 
at  that  point. 

Dr.  Judson  Daland,  Philadelphia:  I  was  particularly  interested  in  the 
classification  regarding  hypertension  cases,  and  in  Dr.  Piersol's  frank  admission 
of  the  difficulty  in  classifying  these  cases,  because  of  the  group  that  he  calls 
primary,  or  essential.  I  think  that  primary,  or  essential,  means  a  group  of 
various  kinds  that  we  do  not  quite  know.  I  incHne  to  the  opinion  that  the 
acute  constitute  a  group  of  hypertensions  that  are  connected  very  closely  with 
infection,  in  which  there  occurs  endarteritis;  and  that,  therefore,  infection  last- 
ing three  to  five  years  could  very  readily  explain  that  hypertension  in  certain 
cases.  Then  I  suspect,  also,  that  in  certain  cases  there  may  be  involvement  of 
some  of  the  ductless  glands,  and  in  that  way  be  provocative  of  hypertension. 
We  all  recognize  very  clearly  the  group  of  hypertensions  that  occur  in  neurotic 
cases.  We  all  recognize  the  cases  described  as  neurotic  or  neuropathic,  in  which 
we  are  totally  unable  to  discover  the  presence  of  any  nephritic  change ;  nor  does 
the  condition  fall  into  any  of  the  groups  mentioned,  and  it  has  as  though  in 
these  cases,  perhaps,  among  other  things,  that,  owing  to  dysfunction  of  the 
nervous  system,  we  did  have,  through  the  excitation  of  the  thyroid  or  some  of 
the  other  glands,  nervousness  coming  in  that  particular  way. 
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Dr.  Piersol  has  mentioned  the  prognosis  in  these  cases.  In  closing  the 
discussion,  I  hope  he  will  refer  to  the  question  of  the  frequency  of  sudden  death. 
Only  a  few  days  ago,  a  man  having  a  systolic  pressure  of  280  died  suddenly  in 
the  night,  with  evidence  of  right  ventricular  dilatation,  edema  and  pulmonary 
congestion.  Only  a  year  or  two  ago,  a  woman  showing  no  nephritis  and  no 
manifest  evidence  of  organic  diseases,  but  who  had  been  under  a  strain  for 
many  years  and  had  a  pressure  of  230  or  240,  declining  heart  treatment,  was 
found  dead  in  the  morning,  having  died  suddenly  during  the  night.  I  think 
that  it  would  be  well  to  find  out  how  great  is  the  proportion  of  sudden  deaths 
in  these  cases  and  just  how  serious  the  prognosis  is. 

Dr.  Charles  L.  Minor,  Asheville:  I  have  been  much  interested  in  the 
question  whether  the  hypotension  of  tuberculosis  could  turn  into  the  hyper- 
tension of  nephritis  in  these  cases.  I  have  not  been  able  to  satisfy  myself  as  to 
why  tuberculous  infection  prevents  hypertension.  The  hypertension  seems  to 
be  due  to  sclerosis.  It  comes  so  suddenly,  when  it  develops,  that  I  cannot 
beheve  that  arteriosclerosis  could  have  developed  in  these  cases.  It  must  be 
something  more  to  cause  the  effects  we  get  in  arteriosclerosis.  By  injecting 
adrenalin,  we  can  produce  changes  in  the  vessel  wall.  I  have  not  had  an 
opportunity  for  microscopic  examination  of  the  tissues  of  tuberculous  patients 
who  develop  it,  but  it  seems  impossible  that  the  short  existence  of  nephritis 
could  have  produced  the  organic  change.  I  should  like  to  know  what  there  is 
in  the  poison  to  produce  hypertension  in  patients  in  whom  you  expect  a 
certain  number  of  cases  of  hypotension,  and  what  makes  the  sudden  change. 

Dr.  Delancey  Rochester,  Buffalo :  Regarding  the  diastolic  pressure,  I 
should  like  to  ask  Dr.  Piersol  what  effect  it  has  in  connection  with  his  prognosis, 
and  also  what  he  found  in  the  eye-grounds,  and  what  relation  that  has  to  the 
cases  that  went  on  to  death  or  recovery — whether  he  has  any  statistics  regard- 
ing the  eye-grounds  and  the  diastolic  pressure  in  relation  to  prognosis. 

Dr.  Charles  H.  Miner,  Wilkes-Barre :  The  prognosis  is  better  in  women 
than  in  men.  You  find  many  women  with  high  blood  pressure  in  good  health ; 
and  if  he  has  time,  I  should  like  Dr.  Piersol  to  give  the  diagnosis  of  cases  of 
glandular  disease  and  not  hyperthyroidism. 

Dr.  Piersol,  closing :  The  questions  asked  about  the  diastolic  pressure  are 
points  well  taken.  It  occurred  to  me,  in  going  over  this,  that  it  would  have 
been  better  to  have  also  worked  up  the  diastolic  pressure  more  carefully.  All 
the  patients  had  both  pressures  taken,  of  course.  The  diastolic  pressure  was 
110  or  over  in  twenty-six  out  of  forty-two  that  died;  and  in  nineteen  of  the 
forty-two  still  living.  Therefore,  the  relation  is  about  the  same.  About  the 
same  proportion  of  patients  in  both  groups  had  excessive  diastolic  pressure. 

As  to  the  bearing  of  pulse  pressure  on  fatal  comphcation,  I  have  no  data. 
So  far  as  I  have  been  able  to  search,  I  have  been  unable  to  find  any  relation- 
ship, so  far  as  the  etiology  is  concerned,  to  the  dia.stolic  pressure. 

Some  of  the  questions  that  have  been  asked  I  did  not  mention  in  my 
paper  because  I  would  not  have  the  temerity  to  ask  them.    For  example,  the 


60  DISCUSSION 

question  brought  up  by  Dr.  Daland,  as  to  the  cause  of  primary  hypertension, 
I  tried  to  keep  away  from,  because  it  is  a  much  debated  question.  There  is  no 
doubt  in  my  mind  but  that  infection  is  a  factor.  I  know  of  certain  cases  that 
have  had  focal  infection  and  in  which  improvement  followed  when  that  focal 
infection  was  cleared  up ;  and  many  cases  are  reported  in  the  Uterature  in  which 
there  was  a  most  extraordinary  return  to  normal  pressure  following  the  removal 
of  infected  teeth. 

As  to  the  frequency  of  sudden  death  in  these  cases,  the  only  sudden  deaths 
in  this  series  were  those  in  which  death  took  place  following  a  tremendous 
cerebral  hemorrhage  or  during  on  attack  of  angina  pectoris.  About  seven  cases 
had  a  sudden  termination. 

Why  there  should  occur  hypertension  in  tuberculosis  is  another  question 
that  I  think  is  too  difficult  to  answer.  I  have  generally  believed  that  when  a 
nephritis  occurs,  something  happens  to  the  metabolism  that  allows  substances 
to  be  retained  that  ought  to  be  eliminated,  and  that  these  substances  set  up  an 
irritation  that  produces  primarily  an  auricular  si>asm.  I  do  not  believe  that 
they  all,  in  the  beginning,  have  demonstrable  arteriosclerosis.  I  have  always 
assumed  that  some  have  a  toxin  originating  in  the  kidneys  through  the  waste 
substances  abnormally  retained.  Experimentally  it  has  been  shown  that  when 
waste  nitrogenous  products  were  injected  into  animals,  they  did  not  produce 
a  fatal  result.  The  subject  must  be  debated  for  some  time  before  coming  to  a 
conclusion. 

So  far  as  the  eye-grounds  were  concerned,  ten  of  the  fatal  cases  had 
definite  changes  in  their  eye-grounds. 
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Pernicious  malaria  is  a  grave  form  of  chronic  malaria,  and  its 
exciting  cause  is  the  Plasmodium  malaria.  It  always  occurs  in 
patients  who  give  a  definite  history  of  previous  malarial  attacks  or 
in  those  who  have  resided  for  a  time  in  regions  where  malaria  pre- 
vails, in  which  latter  case  the  acute  disease  may  have  been  so  mild 
or  the  constitution  of  the  individual  so  phlegmatic  that  the  attack 
passed  unnoticed.  These  "acces  pernicieux"  according  to  Manson 
may  supervene  in  apparently  mild  cases  and  carry  off  the  patient 
with  horrifying  suddenness,  as  suddenly  as  an  attack  of  malignant 
cholera. 

The  cases  which  have  come  under  my  observation  have  always 
developed  with  great  suddenness;  in  many  of  them  with  the  sudden- 
ness of  a  stroke  of  apoplexy;  in  others  with  only  the  warning  of  the 
lowered  vital  condition  produced  by  chronic  malaria — the  so-called 
malarial  cachexia.  Suddenness  of  onset  applies  to  all  types  of 
pernicious  malaria.  In  almost  all  of  the  classifications  of  pernicious 
malaria  that  I  have  seen  the  tendency  is  to  attempt  too  minute  a 
subdivision,  i.e.  to  make  a  subdivision  to  meet  the  outstanding 
symptom  in  particular  cases;  e.g.  Manson  subdivides  the  comatose 
type  into  hyperpyrexial,  comatose,  convulsive,  paretic,  and  the  algid 
into  syncopal  choleraform,  dysentric  and  haemorrhagic.  It  is  plain 
that  if  one  takes  into  consideration  the  degree  of  toxemia,  and  the 
localization  of  the  parasitic  attack  all  of  these  states  may  be 
explained,  and  are  differences  of  degree  rather  than  of  kind.  I  see 
nothing  to  be  gained  in  accuracy  but  rather  confusion  by  too  minute 
subdivision,  and  still  adhere  to  the  classification  made  by  me  in  a 
former  paper  on  this  subject,  viz.  comatose,  algid  and  haemoglobin- 
uric   (commonly  haemorrhagic).     All  of  the  types  are  fortunately 
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very  rare,  and  many  practitioners  go  through  years  of  experience 
even  in  malarial  countries  without  encountering  any  of  them.  The 
fact  of  their  rarety,  however,  should  not  blind  one  to  their  existence, 
and  the  clinician  should  be  on  the  alert  to  diagnose  and  treat  them 
when  they  present  themselves. 

Explanation  of  the  method  by  which  the  various  types  of  perni- 
cious malaria  are  produced  is  found  in  the  life  history  of  the  Plas- 
modium in  the  living  human  body  and  the  post  mortem  findings 
after  death  from  one  or  other  of  these  types,  e.g.  clumping  of  the 
organisms  in  the  capillories  of  the  cerebrum  produces  the  comatose 
and  allied  forms;  in  the  region  of  the  medulla  and  basal  ganglia 
the  heat  regulating  centers  of  the  medulla,  the  algid;  and  the  massive 
destruction  of  the  red  blood  cells  in  the  general  circulation  the 
haemoglobinuric. 

The  subtertian  malarial  fevers  as  these  have  been  styled,  derive 
their  name  from  the  fact  that  though  really  a  tertian  fever,  the 
attacks  are  very  prolonged  and  are  produced  by  the  subtertion 
parasite — lavarania  malarial  which  sporulates  entirely  or  almost 
entirely  in  the  internal  organs,  while  the  quartan  and  tertian  sporu- 
late  in  the  circulating  blood.  According  to  Castillani  and  Chalmers 
the  subtertian  parasite  may  undergo  its  life  history  in  the  capillories 
of  some  organ  in  particular;  when  this  happens  the  organ  in  ques- 
tion suffers  not  merely  from  acute  poisoning  with  malarial  toxins 
but  also  from  lack  of  nutrition  owing  to  the  blocking  of  the  capil- 
laries by  swollen  epithelial  cells,  and  by  blood  corpuscles  filled  with 
parasites,  leucocytes  filled  with  pigment  and  mezozortes.  These 
two  conditions  produce  symptoms  indicating  the  organ  affected. 
These  known  facts  explain  how  the  different  types  of  pernicious 
malaria  may  be  produced,  viz.,  the  comatose,  the  algid,  the  haemoglo- 
binuric ;  they  do  not  explain  why  similar  effects  may  not  be  produced 
in  an  acute  invasion  of  the  body  by  the  parasites. 

In  diagnosing  algid  malaria  the  foregoing  facts  and  hypothesis 
should  be  borne  in  mind.  The  disease  attacks  an  individual  who 
may  be  regarded  as  a  sufferer  from  one  or  more  previous  attacks  of 
malaria,  or  at  least  who  gives  a  history  of  having  resided  in  a  region 
where  malaria  is  endemic.  The  diagnosis  rests  on  clinical  and 
laboratory  tests:     Clinical,  embracing  periodicity  and  the  effects  of 
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quinine.  Laboratory,  presence  of  the  parasite  or  its  products.  In 
the  pernicious  types  the  clinical  tests  are  too  slow.  With  reference 
to  periodicity  it  may  be  noted  that  tertian  and  quartan  periodicity 
occur  only  in  malaria. 

Most  of  the  patients  with  algid  malaria  will  present  the  follow- 
ing picture,  a  history  of  definite  or  indefinite  attacks  of  fever,  or  it 
may  be  chills  and  fever.  There  are  ill-defined  pains  complained  of 
in  the  back  and  limbs  and  sometimes  headache,  not  infrequently 
with  periodicity.  There  is  a  lack  of  incliniation  to  exertion,  either 
mental  or  physical,  loss  of  appetite,  indigestion  with  attacks  of 
diarrhoea  or  constipation,  more  frequently  the  latter.  The  red  blood 
corpuscles  are  diminished,  as  is  the  haemoglobin,  and  the  mononu- 
clear leucocytes.  The  heart  muscle  suffers  in  consequence  of  the 
toxaemia,  becomes  flabby,  and  not  infrequently  a  haemic  bruit  may 
be  heard.  The  urine  is  high  colored  and  contains  an  excess  of  urates 
and  urobilin.  The  spleen  is  enlarged  so  that  it  frequently  may  be 
palpated  below  the  free  border  of  the  ribs,  but  it  is  usualy  not  tender 
as  one  so  often  finds  in  acute  malaria.  The  liver  likewise  is  enlarged. 
The  tongue  usually  has  a  white  or  brownish  coating  on  the  dorsium, 
and  the  edges  are  red;  sometimes  it  is  bile  tinged.  The  conjunctivae 
are  yellowish  with  sometimes  a  pearly  white  substratum.  The  skin 
is  harsh  and  greenish  yellow.  Some  cases  do  not  show  jaundice  but 
simply  appear  anaemic. 

The  attack  or  exacerbation  comes  on  as  stated  with  great  sud- 
denness usually  with  a  chill,  anorexia,  nausea  and  vomiting  and 
extreme  prostration  approximating  collapse.  The  countenance  wears 
an  anxious  expression,  the  features  are  pinched,  the  nose  is  sharp, 
the  cheek  bones  prominent,  the  eyes  sunken,  and  unusually  bright; 
the  lips  and  extremities  cyanotic,  the  nails  blue;  the  pulse  soft,  small 
and  frequent;  the  skin  cold  and  clammy,  the  respiration  labored; 
the  voice  weak.  The  bowels  may  at  first  be  constipated,  but  usually 
a  watery  diarrhoea  is  present  and  there  may  be  meteorism  and 
abdominal  tenderness. 

The  urine  is  usually  scanty,  high  colored  and  contains  excess  of 
urea  and  urobilin.  Albumen  and  casts  are  usually  absent,  as  are 
also  red  blood  corpuscles  and  haemoglobia.  The  mind  is  unusually 
alert  and  remains  so  almost  till  the  end.     In  fatal  cases  all  of  the 
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above  symptoms  are  intensified  and  death  results  in  from  a  few 
hours  to  several  days.  The  blood  will  show  red  blood  corpuscles 
diminished,  haemoglobin  diminished  and  a  relative  diminution  of  the 
mononuclear  leucocytes.  The  subtertian  parasites  will  be  found  in 
various  stages  of  development  in  the  red  blood  corpuscles,  and  pig- 
ment granules  in  the  leucocytes  and  plasma.  The  temperature  is 
slightly  elevated  normal  or  subnormal.  The  disease  is  so  distinctly 
sui  generis,  that  if  proper  care  is  taken  it  need  not  be  long  confounded 
with  any  other  disease,  though  occasional  cases  with  un  usual 
symptoms  as  in  the  case  report  appended,  may  be  at  time  quite 
puzzling.  Asiatic  cholera  resembles  its  clinical  manifestations  more 
closely  than  any  other  disease,  but  cholera  occurs  in  epidemics,  while 
algid  malaria  never  does;  the  collapse  and  gastro  intestinal  symp- 
toms are  strikingly  similar  as  are  also  the  sunken  eyes,  drawn  feat- 
ures, cold  clammy  skin,  and  husky  voice,  but  in  cholera  the  malarial 
spleen  and  liver  are  absent,  as  is  also  the  Plasmodium  in  the  blood. 

Treatment:  Treatment  should  not  be  left  until  the  explosion 
has  occurred,  but  should  be  instituted  in  time  to  prevent  the  explo- 
sion. In  cases  presenting  the  chain  of  symptoms  characteristic  of 
chronic  malaria  as  previously  outlined  repeated  search  of  the  blood 
for  Plasmodia  should  be  made.  With  these  symptoms  present  not 
one  but  many  blood  examinations  should  be  made  if  need  be  and 
Manson  quite  properly  suggests  that  the  practitioner  should  be  on 
the  alert  for  any  danger  signal — mental  aberration,  restlessness, 
tremor,  peculiarity  in  behavior,  alteration  in  the  knee  reflexes  and 
other  indications  of  grave  implication  of  the  nervous  system. 

The  fact  that  the  parasite  is  not  found  does  not  negative  the 
presence  of  malaria,  just  as  the  failure  to  find  tubercle  bacilli  in  the 
sputum  does  not  negative  the  existence  of  tuberculosis,  but  when 
the  Plasmodium  is  found  or  its  characteristic  product  haemzoin,  the 
diagnosis  of  malaria  is  established  it  matters  not  what  else  the 
patient  may  have.  The  administration  of  quinine  is  then  not  only 
indicated  but  demanded.  I  place  quinine  prominently  in  this  way 
because  it  is  generally  regarded  by  the  profession  the  world  over  as 
a  specific  for  malaria,  and  personally  I  have  gotten  very  little  satis- 
faction out  of  any  other  drug  in  the  care  of  any  form  of  malaria, 
this  giving  due  consideration  to  the  claims  of  arsenic,  methylene 
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blue  and  the  rest  of  the  so-called  remedies;  one  may  temporize  or 
experiment  with  these  in  ordinary  acute  malaria,  but  not  in  these 
pernicious  types,  where  a  failure  to  act  quickly  and  with  decision 
may  cause  the  loss  of  life  of  the  patient.  Quinine  then  may  be 
regarded  as  a  life  saver  in  these  cases  and  consideration  of  its  dosage, 
method  of  administration  and  contra  indications  if  any,  of  moment. 
The  dose  for  adults  should  be  five  to  ten  grains  every  six  hours  for 
a  week,  then  ten  grains  daily  for  three  weeks  or  more.  It  is  to  be 
remembered  that  the  sulphate  of  quinine  is  soluble  in  water  in  the 
proportion  of  1-800;  the  bi-sulphate  1-20;  the  hydrochloride  1-1. 
It  should  also  be  borne  in  mind  that  for  absorption  when  given  by 
the  mouth,  when  a  reliable  effect  is  wanted  it  should  be  given  in 
capsule  or  in  solution,  as  the  tablet  or  sugar  coated  pill  is  apt  to 
pass  through  the  alimentary  canal  undissolved.  In  cases  where 
nausea  and  vomiting  exist  it  may  not  be  possible  to  give  quinine  by 
the  mouth;  four  other  means,  however,  are  available,  viz.,  by  the 
rectum,  by  injection,  intramuscularly  and  intravenously. 

The  two  first  are  open  to  the  objection  that  the  dosage  is  uncer- 
tain, one  never  knows  how  much  the  rectum  or  skin  will  take  up; 
I  consequently  never  employ  them  in  these  active  cases.  In  urgent 
cases  five  to  ten  grain  doses  of  quinine  should  be  given  either  intra- 
muscularly or  intravenously  every  six  hours  for  a  week;  after  this 
ten  to  fifteen  grains  daily  for  two  to  three  weeks  or  more,  in  which 
latter  case  administration  by  mouth  may  be  substituted.* 

In  cases  of  this  gravity  idiosyncrasies  are  scarcely  to  be  con- 
sidered. Manson  mentions  cardiac  depression  in  some  cases,  but 
I'd  rather  take  a  chance  of  combatting  this  with  stimulants  in 
these  exceptional  cases,  than  not  to  give  the  patient  the  benefit  of 
the  quinine  which  is  his  only  known  help.  Likewise  would  I  take 
the  chance  of  amblyopia  and  deafness  which  is  almost  always  tem- 
porary. Urticaria  is  produced  by  the  administration  of  quinine  to 
certain  individuals,  but  this  is  for  the  most  part  simply  an  incon- 
venience and  may  be  combatted  with  morphine.    Aside  from  quinine. 


♦Note — The  National  Malaria  Committee  recommends:  "For  the  acute 
attack  ten  grains  quinine  sulphate  by  mouth  three  times  a  day  for  a  period  of 
at  least  three  or  four  days  to  be  followed  by  ten  grains  every  night  before 
retiring  for  a  period  of  eight  weeks.  For  infected  persons  not  having  acute 
symptoms  at  the  time,  only  the  eight  weeks'  treatment  is  required." 
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in  the  treatment  of  algid  malaria,  it  is  heedful  to  stimulate  the 
patient  vigorously  for  his  depression  is  distressing  and  profound;  to 
this  end  strychinia  and  digitates,  the  diffusible  stimulants,  and 
whiskey  may  be  necessary,  and  heat  may  be  applied  externally. 
Vomiting  may  be  alleviated  by  iced  champagne  or  ginger  ale. 

The  temperature  being  very  little  elevated  or  even  subnormal 
antipyrectics  are  contraindicated.  The  blood  should  be  generous  and 
easily  assimilable,  and  the  bowels  controlled  by  hypodermic  of 
morphia  or  bismuth  and  opium  by  mouth  until  the  paroxysm  can  be 
gotten  under  control.  The  following  interesting  case  placed  himself 
under  my  care  in  the  University  Hospital  last  autumu : 

O.  R.  J.    Admitted  to  the  University  Hospital  Oct.  21,  1919. 
Discharged  November  9,  1919.    Age  33.    White.    Widower. 
Complaint:     Dizziness  and  vomiting. 

Family  History:  Father,  mother  and  sister  had  pulmonary 
tuberculosis.    Three  brothers  are  living  and  in  good  health. 

Past  History:  General  health  good  until  he  was  twenty-eight 
years  old,  five  years  ago.  Niesser  infection  at  seventeen;  renal  colic 
with  hematuria  at  twenty-three.  No  history  of  malaria,  but  lived  in 
a  malarial  section.  Always  underweight,  average  one  hundred 
eighteen. 

Five  years  ago  he  had  a  disease  similar  to  his  present  illness. 
There  was  dizziness,  weakness  of  facial  muscles,  on  right  side, 
diplopia,  numbness  and  tingling  over  entire  body.  He  remained  in 
bed  ten  days.  Two  months  after  onset  seven  teeth  were  extracted 
on  account  of  periapical  abscesses.  Dizziness  and  diplopia  gradually 
disappeared  during  the  next  two  years.  He  found  it  necessary  to 
change  his  occupation  from  working  on  the  railroad  to  poultry 
raising. 

Present  Illness:  The  onset  was  sudden;  on  October  18,  1919^ 
three  days  before  admission.  There  was  marked  dizziness,  tingling 
of  extremities,  inability  to  walk  or  stand,  and  some  visual  disturb- 
ances which  he  does  not  describe  accurately.  Vomiting,  nausea  and 
prostration  ensued.  He  vomited  nearly  every  hour  for  the  next 
three  days. 

Physical  Examination:  October  21,  1919.  Temperature  98. 
Pulse  68.    Respiration  18.    Blood  pressure  130-85. 
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Patient  lies  in  bed  stuporous,  but  answering  alertly,  complain- 
ing of  dizziness  on  slight  change  of  position.  He  answers  questions 
when  aroused.  There  is  considerable  undernutrition,  no  muscular 
atrophy.  The  face  is  assymmetrical,  nasolabial  fold  deeper  on  left. 
The  left  corner  of  the  mouth  is  drawn  up  more  than  the  right  on 
showing  the  teeth;  there  is  weakness  of  muscle  of  right  forehead.  No 
masseter  weakness.  There  is  striking  strabismus.  He  is  unable  to 
move  right  eyeball  laterally.  Complains  of  diplopia.  No  ptosis. 
Nystagmus  is  left  lateral  position  quick  movement  to  left.  Pupils 
are  equal  and  react  to  light.  Sclerae  not  jaundiced.  Hearing  good. 
No  tinnitus.  Tongue  protruded  in  mid  line.  Many  teeth  extracted, 
partial  upper  denture,  odor  of  pyorrhea. 

No  general  glandular  enlargement.'  The  thyroid  is  not  enlarged. 
No  eye  signs  of  hyperthyroidism.  Extended  fingers  show  no  fine 
tremor. 

Chest  is  of  the  long,  narrow  flat  type.  Heart  and  lungs  clear  to 
percussion  and  auscultation. 

Spleen  palpable  on  deep  inspiration. 

Strength  in  arms  and  legs  equal  on  two  sides,  a  little  less  than 
would  be  expected  from  his  muscular  development.  No  areas  of 
anaesthesia  found.  Biceps,  triceps,  periosteal  radials,  knee  kicks 
hyperactive.  Babinski  negative.  Kernig  negative.  No  rigidity  of 
neck. 

Laboratory  examination:  Urine:  Trace  albumin,  few  hyaline 
casts.  Blood:  10-21-19,  R.B.C.  5568000,  W.B.C.  11200,  hemo- 
globin 955^.  Differential:  Poly,  neutrophilis  77%,  erosinophilis 
1%,  basophilis  0%,  lymphocytes  12%,  transitionals  10%.  Smears. 
No  parasites.    R.B.C.  and  platelats  normal. 

10-24-19.  Blood  smear.  One  aestivo  autumnal  parasite  ring 
form  seen. 

10-25-19.     Many  extremely  small  ring  forms. 

10-31-19.     Malaria  negative. 

10-22-19.     Blood  Wassermann  negative. 

10-23-19.     X-ray  teeth — no  abscesses. 

Course  in  Hospital:  Patient  remained  in  hospital  nineteen  days. 
The  temperature  was  subnormal  during  entire  course,  ranging  from 
96-2/5  to  98. 
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Vomiting  ceased  on  third  day — six  days  after  onset. 

Three  days  after  admission  the  parasites  of  aestivo  autumnal 
malaria  were  found. 

Quinine  was  given;  hypodermic  injections  of  quinine  urea 
hydrochloride  gr.  5,  q.  6  h. 

Improvement  was  steady  and  uninterrupted  after  the  use  of 
quinine. 

Two  months  he  reported  to  me  that  he  was  entirely  well  and 
had  had  no  return  of  the  symptoms  since  leaving  the  hospital. 

On  his  entrance  to  the  hospital,  as  he  had  no  temperature  and 
no  malarial  organisms  were  found  in  his  blood,  he  was  given  calomel 
in  broken  doses,  his  bowels  were  thoroughly  emptied  by  a  saline 
purge,  and  his  diet  limited. .  His  nausea  and  dizziness  continuing, 
further  search  of  his  blood  was  made  and  the  parasite  found. 

DISCUSSION. 

Dr.  J.  M.  Anders,  Philadelphia:  The  paper  read  by  Dr.  Coleman  is  one 
of  interest,  more  particularly  to  those  who  have  had  the  privilege  of  seeing 
similar  cases.  In  the  United  States  the  pernicious  forms  of  malaria  are  most 
common  in  the  Southern  and  Southwestern  States,  but  they  also  occur  in  the 
Middle  Atlantic  States,  and  have  been  known  to  occur  in  Philadelphia.  While 
serving  as  resident  physician  in  the  Episcopal  Hospital,  and  subsequently  as  a 
member  of  the  staff,  it  was  my  privilege  to  see  many  cases  of  malaria,  including 
pernicious  ones,  although  I  must  confess  that  durin  the  last  two  decades  I  have 
not  seen  many. 

Unfortunately,  writers  upon  this  subject  of  malaria  are  not  in  perfect 
agreement  about  the  terminology  of  the  algid  form.  Some  call  it  pernicious 
malaria  and  others  subdivide  it  into  various  groups  or  types,  according  to  their 
clinically  dominant  features.  I  feel  that  we  should  distinguish  a  full  algid  form 
from  others.  I  have  applied  the  term  of  the  true  algid  form  to  cases  having 
the  comatose  condition  and  hemorrhage.  Others  have  recognized  other  types; 
but  this  true  algid  form  is  vastly  different,  and  ends  often  in  death  within  the 
course  of  a  few  hours,  if  not  properly  treated. 

Dr.  Coleman  has  given  us  a  clear  and  accurate  picture  of  chronic  malaria, 
as  we  used  to  call  it  in  our  early  days,  and  I  agree  with  him  that  these  perni- 
cious forms  are  chronic  types.  I  feel,  however,  that  we  should  not  call  all  types 
pernicious,  but  only  those  that  have  a  subsequent  explosion,  as  explained  by 
Dr.  Coleman.  In  other  words,  these  types  are  not  primary  attacks,  but  occur 
in  persons  haying  had  previous  malarial  attacks  of  various  sorts,  or  who  have 
manifested  symptoms  of  chronic  infection.  I  quite  agree  with  Dr.  Coleman 
that  no  case  of  pernicious  malaria  can  be  diagnosed  without  finding  the  Plas- 
modium in  the  blood,  and  while  parasites  are  usually  found,  it  is  not  quite 
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invariably  true  that  they  are.  We  often  have  reported  cases  of  pernicious 
malaria  not  due  to  the  tertian  parasite,  or  simple  intermitten  fever,  and  this 
leads  me  to  say  that  we  should  preach  loudly  that,  in  the  treatment  of  this  con- 
dition, no  case  of  pernicious  malaria  should  be  allowed  to  recur,  but  that  we 
should  not  only  treat  our  cases  until  the  paroxysms  have  ceased  to  occur,  but 
ako  until  the  blood  is  thoroughly  sterile.  I  share  with  Dr.  Osier  the  view  that 
the  physician  who  cannot  cure  the  symptoms  of  malaria  with  quinine  had  better 
abandon  the  medical  profession.  Primarily,  I  recommend  that  to  my  class.  I 
feel  that  the  intravenous  route  should  be  preferred,  but  only  where  we  can 
resort  to  it  promptly,  because  the  time  element  is  of  the  utmost  importance  in 
conjunction  with  these  cases. 

Dr.  Thomas  Darlington,  Washington:  Many  years  ago,  I  had  about 
seven  thousand  workers  under  my  charge.  AH  of  these  workmen  suffered  with 
malaria,  and  there  were  not  a  few  deaths  among  them  from  this  cause.  I  have 
seen  deaths  within  twenty-four  hours,  with  hemorrhages  from  the  eyes  and 
nose — similar  cases  to  those  described  by  Dr.  Coleman,  and  I  feel  exactly  as 
Dr.  Anders  does,  that  the  early  treatment  of  these  cases  is  difficult  with  our 
present  method  of  diagnosis.  It  seems  to  me,  however,  that  a  good  many  years 
ago  thousands  of  cases  of  this  kind  in  which  1  used  quinine  were  cured.  Perhaps 
this  was  due  to  the  psychological  effect  on  the  patients.  In  one  case  a  man 
came  to  me  with  this  condition  who  thought  he  had  gangrene  of  the  kidneys. 

Dr.  H.  R.  M.  Landis,  Philadelphia :  We  still  see  a  few  cases  of  malaria 
here,  now  and  then ;  but  not  so  many  algid  forms.  I  do  not  remember  having 
personally  seen  a  case  of  this  kind  in  Philadelphia.  The  number  of  cases  of 
algid  malaria  that  I  hrave  seen  are  few.  The  pernicious  form  I  have  never  seen, 
but  I  have  examined  a  number  of  specimens  of  blood  sent  from  Panama.  I 
have  also  seen  cases  of  pernicious  malaria  elsewhere,  and  I  recall  examining 
blood  and  finding  one  specimen,  each  cell  containing  its  own  individual  parasite. 
We  can  readily  understand  why  we  should  have  hemorrhage,  anemia,  or  divers 
symptoms  and  signs  of  hemoglobinuria  and,  furthermore,  similar  paroxysms. 
At  the  termination  of  the  cycle,  before  making  issue  into  the  blood  current,  the 
parasites  deposit  a  certain  amount  of  poisonous  material  in  the  red  cells.  So  we 
can  easily  see  how  we  get  these  various  sets. 

One  or  two  practical  things  occur  to  me.  In  this  case  of  pernicious 
malaria,  in  which  it  is  rather  difficult  to  find  parasites  in  perpherial  blood,  we  are 
more  justified,  when  the  stream  is  large,  in  using  a  spinal  puncture ;  and  many 
of  us  do  employ  puncture.  I  do  not  believe  that  we  have  any  hesitancy  what- 
ever. Dr.  Rogers,  of  Calcutta,  gives  twenty  punctures.  He  had  260  punctures 
in  regular  order.  One  was  a  case  of  leukemia.  He  thinks  that  the  risk  to  the 
patient  is  slight  and  I  agree  with  him  that  this  procedure  should  be  followed. 

Now  I  want  to  talk  about  the  medication  which  Dr.  Coleman  has  used. 
I  agree  with  him  in  thinking  that  quinine  should  not  be  given  in  the  form  of 
sugar-coated  pills  or  tablets,  because  these  may  go  right  through  the  alimentary 
canal  undissolved  and  not  be  absorbed.    In  varying  states  you  may  get  varying 
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degrees  of  absorption.  The  effect  desired  is  upon  the  circulation.  When  given 
by  mouth  the  quinine  may  not  produce  this  effect,  and  I  think  that  the  only 
way  to  give  physics  is  by  the  intravenous  route.  As  a  matter  of  fact  the  first 
paroxysm  is  mild,  the  second  worse,  and  the  third  fatal.  So  we  have  no  time  to 
work.  In  serious  cases  the  patient  would  get  very  little  benefit  from  the 
remedy,  therefore,  where  there  is  an  opportunity  for  the  quinine  to  be  used,  it 
should  be  the  hydrochloride  and  should  be  given  by  mouth  or  intravenously. 

So  far  as  other  drugs  are  concerned  I  am  very  much  afraid  of  the  now 
obsolete  drug  known  as  champagne  and  of  the  psychological  effect  of  methylene 
blue  which  produces  bhie  urine.  Where  quinine  cannot  be  considered  we  make 
use  of  this. 

Dr.  Gordon  Wilson,  Baltimore :  There  is  nothing  in  the  classification,  it 
seems  to  me,  to  determine  the  type  of  organism  in  the  disease.  There  are  only 
certain  types  of  organisms  that  make  clinical  manifestations.  To  determine  this 
point  is  sometimes  exceedingly  difficult  as  Dr.  Coleman  has  shown.  The  clinical 
type  can  usually  be  placed  under  one  of  the  three  different  classes,  but,  as 
mentioned,  now  and  then  we  meet  with  irregular  types  of  malaria  which  do  not 
seem  to  fall  either  in  one  class  or  the  other.  It  is  only  through  finding  the 
organism  in  the  blood  that  one  can  arrive  at  the  correct  diagnosis.  Not  long 
ago  I  had  in  the  hospital  a  case  that  presented  quite  typically  the  symptoms 
and  signs  of  pernicious  malaria.  The  blood  picture  was  clear  and  we  found 
no  Plasmodia  in  the  blood.  The  patient  had  given  a  very  clear  outline  of  his 
case,  and  on  the  fifth  day  we  gave  sulphate  of  quinine  by  mouth  in  a  capsule 
— five  grains  every  three  hours  and  then  every  four  to  five  hours,  until  a  day 
or  two  had  intervened  between  the  manifestations  of  fever.  After  this  we 
gave  a  course  of  quinine  treatment  ten  days  in  every  thrree  months  to  prevent 
recurrence.  I  gave  these  capsules  rather  than  forego  the  use  of  the  one  drug 
that  I  am  convinced  is  the  best. 

I  do  not  remember  hearing  anything  about  blood  transfusion.  When  the 
patient  is  thoroughly  comatose  the  transfusion  of  blood  will  bring  about  a 
reaction  very  rapidly.  In  fact,  by  giving  fresh  blood  we  have  often  saved  the 
lives  of  these  patients.  My  own  belief  is  that  when  we  get  a  bad  case  of 
malaria,  quinine  is  the  only  drug  that  will  destroy  the  life  of  the  organism. 

Dr.  Delancey  Rrocheste,  Buffalo:  I  want  to  know  how  a  solution  of 
quinine  for  intravenous  injection  is  made. 

Dr.  John  Elliott,  New  Orleans:  A  few  years  ago  we  had  the  opportu- 
nity of  seeing  a  number  of  cases  of  malignant  malaria,  and  the  striking  feature 
of  these  cases  was  that  hemoglobinuria  was  limited  to  the  white  people.  The 
algid  form  was  seen  in  the  natives.  Their  throat  becomes  affected  in  the  early 
years.  Forty  to  fifty  per  cent  had  parasites  in  the  blood.  The  algid  type  seems 
to  be  associated  with  chronic  infection.  Parasites  are  seldom  found  in  the 
blood.  Perhaps  in  two  or  three  cases  they  might  be  found,  but  the  type  pre- 
sented was  always  that  of  an  infection.    We  do  see  some  cases  of  tertian  malaria 
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which  are  amenable  to  treatment,  whereas  the  more  malignant  tropical  form  of 
cases  do  not  always  respond. 

Dr.  Thom.^s  D.  Coleman,  Augusta :  I  have  not  very  much  to  add  at  this 
time.  I  am  satisfied  that  I  have  seen  several  types  of  pernicious  malaria.  With 
respect  to  Dr.  Landis's  suggestion  about  the  spinal  puncture  in  pernicious 
malaria,  I  would  say  that  this  has  been  advocated,  but,  up  to  the  present  time, 
I  do  not  think  we  are  justified  in  employing  it.    Some  cases  are  improved  by  it. 

In  answer  to  Dr.  Wilson's  comments  I  would  say  that  I  feel  that  the  cases 
can  be  included  under  the  classification  that  I  have  suggested.  If  these  irregular 
cases  were  analyzed  I  think  you  would  find  that  you  had  mistaken  two  con- 
ditions. A  patient  may  have  something  else  at  the  same  time  that  he  has 
pernicious  malaria,  therefore  such  cases  could  not  be  very  constantly  grouped 
under  one  of  these  heads. 

As  to  hemoglobinuria,  in  certain  types  of  pernicious  malaria  we  do  have 
hemorrhage,  but  this  is  different  from  hemoglobinuria. 

In  making  the  preparation  of  quinine  for  injection  most  of  us  use  distilled 
water  and  some  salt  solution. 


"ODDS  AND  ENDS"  IN  TUBERCULOSIS. 
By  C.  O.  PROBST,  M.D., 

COLUMBUS,  OHIO. 

When  asked  by  the  President  to  read  a  paper  at  this  meeting 
I  tried  to  find  some  part  of  the  tuberculosis  field  where  "keep  off 
the  grass"  might  have  protected  it  against  well  worn  paths.  There 
is,  of  course,  plenty  of  unexplored  territory,  but  the  busy  prac- 
titioner, trying  to  keep  in  sight  of  Mr.  "H.  C.  L."  can  except  to  do 
little  more  than  present  a  few  odds  and  ends  gleaned  in  daily 
experience. 

Tuberculin. 

I  suppose  one  will  be  considered  passe  to  advocate  the  use  of 
tuberculin  in  the  treatment  of  tuberculosis.  I  am  not  coming  to  its 
defense  except  when  I  shall  refer  to  the  psychology  of  tuberculosis. 
I  should  like  to  briefly  relate,  however,  my  experience  in  two  cases 
with  exceptional  minimum  and  maximum  doses. 

I  have  under  by  care  now  a  woman  with  tuberculosis  of  the 
left  eye.  The  patient  was  exhibited  at  a  meeting  of  the  American 
Ophthamological  Society,  held  in  Cleveland  some  months  ago.  She 
was  examined  by  some  twenty-five  or  thirty  physicians  present,  and 
the  diagnosis  of  tuberculosis  was  agreed  upon.  Also  tuberculin  in 
small  doses  was  recommended,  and  was  especially  urged  by  Dr. 
Jackson  of  Denver,  whom  some  of  you  doubtless  know. 

Last  October,  when  I  first  saw  the  patient,  a  woman  of  3  7  years, 
she  was  suffering  from  intense  pain  and  photophobia  from  a  highly 
inflammed  eye,  in  which  vision  had  been  almost  entirely  destroyed 
by  corneal  ulcers.  She  had  begged  for  removal  of  the  eye,  but  her 
physician  refused.  Her  trouble  was  of  seven  years  standing  with 
periods  of  improvement.  She  had  had  haemoptysis  on  several  occa- 
sions years  before,  but  there  were  no  symptoms  or  signs  of  present 
lung  trouble. 
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Under  tuberculin,  or  it  may  have  been  withdrawal  of  local 
treatment,  (I  have  no  reason  to  think  the  eye  had  been  mistreated 
in  this  respect)  the  inflammation,  pain  and  photophobia,  disappeared. 
Except  for  vision  her  present  condition  is  excellent.  Her  general 
health  is  better  than  for  years. 

It  is  because  of  quite  intense  reactions  to  tuberculin  that  I 
present  this  case. 

The  first  injection  was  one-one  millionth  of  a  mgm.  This  gave 
a  marked  local  reaction.  A  week  later  1/10  of  this  amount  caused 
no  reaction.  This  dose  was  adhered  to,  or  very  slightly  increased, 
with  moderate  reaction  but  twice,  until  the  eleventh  week,  when 
three-tenths-millionths  of  a  mgm.  (.0000003)  caused  not  only 
severe  arm  trouble  but  a  temperature  the  day  after  of  101.6.  This 
lasted  ten  or  twelve  hours,  and  the  arm  cleared  up  in  four  or  five 
days. 

The  tuberculin  for  this  injection  was  Mulford's  O.T.  Some  of 
the  other  reactions  were  produced  by  Gilliland's  O.T.  At  no  time 
was  there  any  focal  reaction  in  the  eye.  I  feel  sure  infection  of  the 
tuberculin  solution  or  of  the  syringe  may  be  ruled  out.  I  have  had 
two  or  three  other  cases  of  extreme  susceptibility  to  tuberculin,  but 
not  so  marked  as  this  one. 

In  contrast  with  the  eye  case  is  one  in  which  massive  doses  of 
tuberculin  were  given  to  a  patient  with  a  tuberculide  of  the  buttock 
as  large  as  the  hand,  with  involvement  of  the  larynx.  Three  other 
physicians  saw  the  case  with  me  and  agreed  on  the  diagnosis.  Two 
Wassermanns  were  negative.  The  ulcer  had  resisted  local  treatment 
for  nearly  two  years,  though  at  times  it  had  improved. 

In  ten  months'  time,  with  tuberculin  and  local  treatment,  it 
entirely  healed  and  has  remained  healed  to  this  time — six  or  seven 
years.  In  this  case  I  gave  the  man  on  five  different  occasions  1  c.c. 
of  pure  tuberculin  (O.T.)  There  were  never  local  reactions  but 
occasionally  a  slight  focal  reaction. 

Temperature. 

We  all  recognize  the  great  importance  of  accurate  records  of 
temperature  in  tuberculosis.  It  aids  in  diagnosis,  it  largely  decides 
the  degree  of  activity  permissible,  and  it  mainly  determines  the 
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liberty  of  action  we  allow  the  patient.  However,  if  we  allow  our- 
selves to  be  guided  by  invariable  rules,  we  may  fall  into  serious  error. 

Are  we  sure  that  the  normal  temperature  of  every  individual  is 
at  the  arrow  mark  where  the  makers  of  thermometers  have  placed 
it!  I  have  often  doubted  it.  I  had  one  individual  under  observa- 
tion for  four  years,  often  for  weeks  and  sometimes  for  months  at  a 
time,  with  temperature  records  at  frequent  intervals.  Most  of  this 
time  he  was  apparently  in  perfect  health.  In  the  beginning  a  doubt- 
ful diagnosis  of  tuberculosis  was  made.  At  no  time  in  these  years 
was  his  temperature  above  98.  In  another  case,  in  which  tuber- 
culosis was  highly  probable,  records  at  frequent  intervals  during 
five  years  showed  a  daily  rise  to  99. 

The  effect  of  psychical  influences  in  raising  temperature  is  well 
known.  It  is  a  common  experience  at  first  examinations,  where 
dread  of  the  diagnosis  is  well  marked,  as  it  usually  is,  to  find  a  tem- 
perature above  99.  I  no  longer  pay  any  attention  to  this  except  to 
point  out  the  great  necessity  for  records  taken  every  two  hours  for 
four  days  or  more. 

I  had  one  woman  whose  husband  I  had  sent  away  on  account 
of  tuberculosis  who  on  four  different  occasions  at  my  office  (she  was 
determined  to  have  tuberculosis)  had  a  temperature  above  99.  In 
the  intervals  at  home  it  was  never  above  normal. 

A  patient  who  was  keeping  records  of  temperature,  which  had 
been  normal  for  some  time,  brought  a  record  of  one  observation  of 
102.4.  On  questioning  I  learned  that  her  little  girl  had  gotten  the 
pepper  box  from  the  table  and  filled  her  eyes  with  pepper.  The 
mother  carried  her  screaming  to  the  bath  room  and  soon  after  found 
the  102.4. 

Is  it  possible  that  some  nervous  patients  who,  through  their 
physician  or  otherwise  have  been  highly  impressed  with  the  im- 
portance, perhaps  danger,  of  slight  variations  in  temperature,  may 
give  themselves  a  physical  rise  whenever  they  use  the  thermometer? 

Some  years  ago  I  suggested  to  the  professor  of  physiology  at 
our  state  university  that  he  should  conduct  an  experiment  by  taking 
the  temperature  of  healthy  students  of  both  sexes  before  and  after 
examination.  This  was  done  on  two  occasions.  As  I  have  seen  no 
reference  to  such  a  test,  though  it  may  have  been  previously  made, 
I  venture  to  briefly  report  the  results. 
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The  thermometers  used  were  the  "Sunshine"  made  by  Randall 
and  Faichny  of  Boston,  and  were  new.  The  examinations  were 
from  8  to  11  A.M.  The  time  used  in  the  examination  varied  from 
one  hour  to  two  hours  and  a  quarter,  the  average  being  one  hour 
and  three-quarters.  The  room  temperature  was  70  on  one  occasion 
and  74  on  the  other.  The  number  of  students  examined  was  thirty- 
one,  twelve  males  and  nineteen  females.  Mouth  temperatures  for 
five  minutes  were  taken. 

Three  males  and  two  females  had  temperature  above  normal 
before  the  examination  began.  One  boy  had  a  temperature  of  100.2 
and  one  girl  had  a  temperature  of  100.1.  They  still  had  these  tem- 
peratures after  the  examination.  In  the  other  three  the  temperature 
returned  to  normal  after  the  examination.  Of  the  twelve  males,  six 
showed  an  increase  of  temperature  after  examination,  the  greatest 
increase  being  7/10  of  a  degree.  In  live  males  there  was  a  decrease 
of  temperature  after  examination.  The  greatest  decrease  was  1.3 
degrees.  Of  the  nineteen  females  ten  had  increase  in  temperature 
after  examination,  the  greatest  variation  being  1.7  degrees.  Seven 
showed  a  decrease  the  greatest  being  8/10  of  a  degree.  In  but  three 
students,  one  male  and  two  females,  was  there  no  change  in  tem- 
perature. 

I  make  no  attempt  to  draw  conclusions  from  this  test.  Fear 
and  anxiety  may  have  caused  elevation  of  temperature  before  the 
examination,  and  active  cerebration  after  the  examination.  The 
experiment  was  not  carried  out  as  I  had  planned  it.  I  had  suggested 
that  the  examination  be  suddenly  announced  and  conducted  at  a 
time  entirely  unexpected. 

We  know,  of  course,  that  the  patient's  feelings  as  regards  tem- 
perature are  very  deceptive.  I  encountered  a  marked  example  of  this 
recently.  The  wife  of  an  intelligent  man,  a  university  professor, 
consulted  me  about  her  husband.  A  diagnosis  of  tuberculosis  had 
just  been  made  though  the  disease  proved  to  be  of  long  standing.  I 
asked  for  temperature  records  before  I  saw  him.  He  mildly  pro- 
tested thinking  it  of  no  use,  as  he  was  sure  he  was  not  having  fever. 
The  record  showed  daily  rises  to  almost  103. 

Premenstrual  rise  in  temperature  is  not  uncommon,  but  I  have 
had  three  cases  where  two  weeks  before  the  temperature  was  above 
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99  and  normal  after  and  during  menstruation.  I  do  not  konw 
whether  this  may  occur  in  the  non-tuberculous,  but  if  it  does  it 
might  easily  lead  us  astray.  I  kept  one  woman  at  complete  rest  for 
three  months  on  account  of  this  premenstrual  rise  in  temperature. 
I  have  not  done  so  since.  Indeed,  I  must  say  that  I  do  not  consider 
it  necessary  to  keep  patients  at  complete  rest  for  slight  elevations  of 
temperature  if  there  is  no  other  reason  for  so  doing.  I  have  one 
man  for  a  patient,  or  had,  whose  life  has  been  absolutely  spoiled  by 
overtraining,  who  will  go  to  bed  for  days  whenever  his  temperature 
is  above  99  or  his  pulse  above  90.  He  is  a  big  husky  fellow,  a 
nuisance  to  his  family  and  a  burden  to  himself. 

Work  or  Rest. 

I  have  carried  a  good  many  cases  of  tuberculosis  with  slight 
temperature  to  a  successful  conclusion  who  never  quit  work.  I  shall 
no  doubt  be  in  serious  disagreement  with  many  here  when  I  say 
I  think  rest  in  tuberculosis  is  often  much  overdone.  I  certainly  do 
not  underestimate  the  great  importance  of  rest  in  most  cases  in 
beginning  treatment.  But  take  a  man  at  work  with  a  dependent 
family  and  no  resources.  With  an  early,  slightly  active  case  of 
tuberculosis,  it  may  be  possible  to  carry  him  to  complete  arrest  with 
twelve  to  fifteen  hours  out  of  the  twenty-four  and  all  of  Sunday  for 
rest  periods.  In  some  cases  three  or  four  months  in  bed  with  the 
resulting  financial  loss  might  actually  destroy  chances  for  recovery. 
In  certain  characters  the  mental  unrest  from  such  enforced  rest  may 
more  than  offset  its  benefits. 

We  should  have  some  agreement  as  to  the  best  methods  for  the 
treatment  of  tuberculosis,  but  rigid  rules  for  the  treatment  of  the 
individual  who  has  tuberculosis  would  not  seem  advisable. 

I  venture  to  enter  a  protest  against  the  too  common  practice 
of  putting  every  case  of  tuberculosis  to  bed  regardless  of  his  physical 
or  financial  condition.  It  works  a  very  serious  hardship  in  many 
cases  where,  in  my  judgment,  it  is  not  necessary.  It  is  true  that  this 
opinion  rests  upon  individual  experience  and  I  am  not  unaware  of 
its  limited  value. 

In  accepting  the  responsibility  for  keeping  such  a  patient  at 
work  I  always  fully  explain  the  possible  danger  of  doing  so,  and 
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require  accurate  records  of  temperature  and  pulse  to  be  kept.  I  see 
him  frequently  and  have  the  understanding  that  if  he  has  not  shown 
improvement  in  three  or  four  months  a  change  will  be  made.  I  also 
give  him  positive  assurance  that  I  will  notify  him  at  once  if  con- 
ditions become  worse.  In  only  one  or  two  instances  have  I  had 
reason  to  regret  this,  while  in  quite  a  good  many  cases  complete 
arrest  has  been  accomplished  without  loss  of  work. 

Mental  Influences. 

The  first  paper  I  ever  read  before  a  medical  society,  now  thirty- 
four  years  ago,  was  on  "The  Influence  of  the  Mind  on  the  Body."  I 
had  heard  little  or  nothing  at  that  time  of  "psycho-therapy."  I  am 
still  profoundly  impressed  with  the  possibilities  of  such  an  influence. 
All  eminently  successful  physicians,  I  believe,  consciously  or  uncon- 
sciously make  use  of  psycho-therapy,  but  few,  perhaps,  deliberately 
and  intelligently  apply  it. 

I  sometime  ask  myself  whether  Christian  Science  and  various 
fakes  and  fads  in  medicine,  have  not  grown  up  and  been  maintained 
because  we  have  so  largely  neglected  to  employ  the  mind  (our  own 
and  the  patient's)  in  combatting  disease.  All  those  who  see  many 
patients  with  tuberculosis  recognize  their  easy  impressibility.  Few, 
I  take  it,  deliberately  make  use  of  this  in  handling  the  patient.  I 
am  sure  I  do  not.  Many  of  us  rarely  use  drugs  except  to  meet 
urgent  symptoms.  But  a  drug  of  any  kind,  where  a  high  degree  of 
expectancy  has  been  created,  may  prove  of  high  potency.  The  elder 
Flint  cured,  if  we  may  use  the  term,  acute  rheumatism  with  quassia 
water.  H.  C.  Wood,  by  pretending  to  increase  the  dose,  got  all  the 
effects  of  morphia  with  distilled  water.  Charcot  amputated  legs 
without  pain  under  hypnotic,  that  is,  mental  influence. 

How  little  we  know  of  the  mind's  working  anyway?  And  how 
limited  is  our  knowledge  of  physiology?  Is  it  not  at  least  possible 
that  the  defensive  forces  of  the  body,  which  alone  can  protect  or 
heal  it,  may  be  activated  by  mental  impressions?  Old  John  Hunter 
said  he  could  fix  his  mind  on  his  toe  until  he  got  a  pain  in  it,  and 
that  he  was  at  the  mercy  of  his  enemy  who  could  kill  him  at  any 
time  by  anger — and  this  happened. 

To  come  back  and  end  with  tuberculin. 
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I  once  heard  our  president  say  that  he  used  it  but  would  prob- 
ably have  better  results  from  it  if  he  had  more  faith  in  it.  In  other 
words,  if  he  inspired  his  patients  with  more  faith  in  it.  I  use  it 
daily  and  am  trying  to  keep  my  faith  in  it.  I  still  believe  it  has 
some  therapeutical  value  and  am  certain  of  its  psychological  effect. 
But  of  even  more  importance,  probably,  is  the  close  surveillance  it 
enables  one  to  keep  over  office  patients. 

I  pay  full  tribute  to  the  true  scientist  in  medicine.  But  after 
all  medicine  is  still  largely  an  art,  and  to  most  of  us  the  relief  or 
cure  of  our  patients,  by  whatever  means  this  may  be  brought  about, 
is  the  life  work  we  have  undertaken. 


TUBERCULOSIS  OF  THE  LARYNX. 
By  ALEXIUS  M.  FORSTER,  MD., 

COLORADO  SPRINGS,  COLO. 

The  writers  of  this  paper  were  very  kindly  invited  to  present  a 
paper  on  the  treatment  of  tuberculous  laryngitis  by  reflected  sun- 
light. However,  we  felt  that  if  we  might  be  permitted  it  would  be 
well  to  introduce  this  particular  subject  with  a  brief  discussion  of 
the  question  of  tuberculous  laryngitis  in  general.  In  a  paper  read 
at  the  last  meeting  of  the  American  Medical  Association,  Dr.  W.  V. 
Mullen  presented  some  very  instructive  statistics  on  the  lack  of 
interest  in  this  question,  both  on  the  part  of  laryngologists  and  also 
those  doing  general  tuberculosis  work.  Dr.  Mullen  also  called  atten- 
tion to  the  lack  of  uniformity  of  figures  as  to  the  incidence  of  tuber- 
culous laryngitis,  these  figures  ranging  from  five  to  eighty-five  per 
cent  of  all  cases  of  manifest  pulmonary  tuberculosis. 

In  Colorado  coming  in  contact  as  we  do,  with  so  large  a  propor- 
tion of  patients  with  advanced  tuberculosis,  possibly  we  have  the 
question  of  this  unfortunate  complication  forced  on  us,  and  it  may 
be  for  that  reason  that  we  find  we  have  taken  more  interest  in  it 
than  the  above  quoted  paper  indicates  is  customary. 

We  do  not  question  the  statement  that  the  ideal  arrangement 
is  to  have  the  larynx  examined  by  a  specialist  in  every  case  of 
pulmonary  tuberculosis.  In  fact  that  is  our  custom,  both  in 
sanatorium  and  private  work.  That  granted,  still  we  feel  that  we 
cannot  urge  too  strongly  a  wider  interest  on  the  part  of  the  general 
tuberculosis  specialist,  not  only  in  the  diagnosis  but  also  the  treat- 
ment of  tuberculous  laryngitis. 

There  are  two  chief  reasons  for  this:  First,  because  there  are 
not  enough  laryngologists  available  to  keep  up  the  necessary  close 
observation. and  treatment.  Even  though  it  is  possible  for  the  spe- 
cialist to  see  the  case  at  intervals  the  man  who  is  in  constant  touch 
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should  be  capable  of  observing  changes  and  applying  treatment. 
When  it  comes  to  the  exact  diagnosis  of  tuberculosis  of  the  larynx, 
or  the  application  of  the  electrocautery  or  lactic  acid,  or  of  operative 
interference,  surely  there  can  be  no  question  that  the  specialist 
should  be  called.  But  in  the  direction  of  general  care  of  the  control 
of  feeding,  where  the  lesion  is  painful,  of  the  use  of  the  voice,  of  the 
use  of  various  simple  local  applications  and  of  sunlight,  here  the 
man  who  has  charge  of  the  patients'  daily  life  needs  all  the  knowl- 
edge he  can  get  in  regard  to  the  disease.  Second,  because  in  no 
other  form  of  tuberculosis  are  close  observation  and  proper  care 
more  amply  rewarded.  In  no  other  form  can  one  more  clearly  see 
the  ebb  and  flow  of  this  most  treacherous  of  infections.  Not  only 
is  it  possible  to  see  the  effect  of  treatment  both  general  and  local, 
but  also  unfortunately  one  often  has  very  forcibly  illustrated  the 
total  lack  of  effect  of  all  measures  taken  to  influence  the  course  of 
the  disease.  Still  admitting  that  we  have  need  of  more  specialists 
for  the  proper  diagnosis  and  treatment  of  laryngeal  tuberculosis, 
nevertheless  the  man  who  is  interested  in  pulmonary  tuberculosis 
will  find  it  well  worth  his  while  to  familiarize  himself  with  the  use 
of  the  laryngoscope. 

Just  as  in  our  army  work  we  were  wont  to  deny  the  widespread, 
almost  total  lack  of  knowledge  of  physical  diagnosis  of  the  chest 
displayed  by  general  medical  men  and  even  internists,  so  also 
criticism  lies  against  the  tuberculosis  specialist  who  neglects  the 
larynx. 

If  he  will  make  it  a  practice  to  take  the  moment  it  requires  to 
look  into  the  larynx  when  he  makes  his  general  examination,  he  may 
not  be  able  to  describe  in  the  terms  of  the  trained  specialist  just  what 
he  sees,  but  he  will  very  soon  be  able  to  recognize  deviations  from 
the  normal  and  he  will  at  least  be  able  to  call  in  the  specialist  before 
the  irreparable  damage  is  done.  Fortunately  the  larynx  offers  more 
resistance  to  the  tubercle  bacilli  than  does  the  lung,  and  for  this 
reason,  while  we  know  that  late  diagnosis  are  often  excusable  in 
pulmonary  tuberculosis,  they  are  much  harder  to  forgive  in  the 
laryngeal  form.  The  man  who  follows  a  case  of  pulmonary  tuber- 
culosis often  feels  that  his  opportunities  for  observing  the  changes 
in  the  pathology  of  the  lung  are  very  inadequate  and  faulty.    It  is 
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really  a  great  relief  to  be  able  to  watch  the  changes  in  a  tuberculous 
larynx  and  to  be  able  to  govern  the  treatment  accordingly.  The 
text  books  speak  of  the  interarytenoid  space  as  the  common  seat  of 
the  first  manifestation  of  tuberculous  infiltration.  If  one  accustoms 
oneself  to  the  normal  appearance  of  this  particular  point  it  is  not 
difficult  to  recognize  the  slight  swelling  and  the  changed  appearance 
of  the  mucous  membrane.  We  have  often  noticed  before  any  symp- 
toms have  developed  that  there  may  be  at  times  a  little  film  of 
tenacious  mucus  lying  in  this  space  and  it  seems  to  us  often  charac- 
teristic of  the  early  involvement.  The  advantage  of  watching  the 
arytenoids  and  the  interarytenoid  space  is  that  they  can  be  easily 
seen  even  in  the  patient  with  a  refractory  throat.  It  is  our  custom 
where  patients  have  difficulty  in  showing  the  larynx,  to  give  them  a 
hand  mirror  and  laryngoscope  for  practice.  It  is  remarkable  how 
quickly,  with  this  method,  control  of  the  throat  muscles  is  obtained. 

Of  course  it  is  unwise  to  make  an  examination  of  the  larynx 
unless  it  is  thorough,  just  as  it  is  unwise  to  examine  the  apex  of  the 
lung  and  neglect  the  base.  Not  infrequently  we  may  find  a  begin- 
ning lesion  at  one  end  of  a  false  cord,  or  on  the  true  cords  themselves 
and  there  are  not  infrequently  lesions  below  the  cord  which  only  a 
careful  examination  will  show.  Moreover  it  is  to  be  remembered 
that  the  laryngoscope  does  not  show  everything  in  the  larynx  and 
that  at  best  the  picture  is  somewhat  distorted. 

It  is  a  rather  common  impression  that  tuberculosis  of  the  larynx 
is  more  common  among  great  talkers  and  mouth  breathers  and  it 
goes  without  saying  that  proper  attention  to  the  nose  is  essential 
here  just  as  much  as  it  is  in  pulmonary  lesions.  Not  infrequently 
we  find  a  general  unhealthy  condition  of  the  mucus  membrane  of 
the  pharynx  and  larynx  which  in  all  probability  is  similar  to  the 
condition  of  the  bowels  caused  by  swallowing  sputum.  Here  again 
attention  to  the  nose  as  well  as  the  trachea  and  larynx  is  profitable. 
Very  frequently  too  the  condition  of  the  tonsils  is  an  element.  Deal- 
ing as  we  do  so  often  with  chronic  enlarged  tonsils  in  advanced 
cases,  we  have  been  accustomed  to  teach  our  patients  to  gently 
massage  the  tonsils  and  not  infrequently  we  get  marked  benefit 
where  an  operation  is  out  of  the  question. 

In  regard  to  the  warning  symptoms  of  laryngitis  probably  the 
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first  symptom  the  patient  notices  is  what  is  usually  described  as  a 
roughness,  or  in  other  words  a  slight  consciousness  of  difficulty  in 
swallowing  or  talking  or  even  a  disagreeable  sensation  when  the 
larynx  is  at  rest.  Actual  pain  is  an  unusual  symptom  in  the  begin- 
ning except  where  the  lesion  is  so  located  as  to  be  disturbed  by  the 
movements  of  the  larynx.  Temporary  hoarseness  or  hoarseness  fol- 
lowing use  of  the  larynx  may  often  appear  rather  early,  not  neces- 
sarily because  of  involvement  of  the  cords  but  because  of  the 
sympathetic  irritation  which  gives  the  characteristic  slight  reddening 
of  the  cords  we  so  often  see  come  and  go. 

In  our  experience  pain  is  not  a  troublesome  symptom  except  in 
the  far  advanced  end  cases. 

It  is  to  be  remembered  that  symptoms  in  tuberculous  laryngitis, 
while  not  as  treacherous  as  in  the  pulmonary  form,  are  often 
indefinite  or  even  lacking  and  it  is  for  this  reason  that  we  make  the 
plea  for  routine  repeated  examinations  of  the  larynx  as  well  as  the 
lungs. 

It  is  very  interesting  to  note  how  rapidly  medical  opinion  has 
veered  from  the  idea  that  tuberculous  laryngitis  is  a  hopeless  com- 
plication of  pulmonary  tuberculosis.  This  is  undoubtedly  accounted 
for  by  the  fact  that  many  cases  unmistakably  diagnosed  recover 
under  the  general  treatment  directed  at  the  pulmonary  condition. 
However,  it  would  be  just  as  logical  to  neglect  the  use  of  artificial 
pneumothorax  in  the  treatment  of  pulmonary  cases  as  to  neglect 
•special  treatment  where  there  is  involvement  of  larynx. 

It  may  be  of  interest  to  mention  briefly  several  of  the  more 
generally  used  forms  of  treatment  in  order  to  introduce  the  particular 
one  we  have  been  asked  to  describe. 

1.  Sanatorium  Treatment:  If  it  is  true  that  the  sanatorium 
regime  is  of  benefit  in  training  the  patient  with  pulmonary  tuber- 
culosis then  it  is  doubly  true  of  the  laryngeal  case.  Here  so  much 
depends  on  discipline  and  supervision  that  it  might  justly  be  said 
that  sanatorium  care  is  the  foundation  of  the  proper  treatment  of 
tuberculous  laryngitis. 

In  the  sanatorium  where  cases  are  grouped  together  the  facilities 
for  observation  and  treatment,  both  from  the  standpoint  of  the 
patient  and  the  physician,  are  as  nearly  as  possible  ideal. 
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2.  Rest:  It  is  needless  to  say  that  rest  is  the  sine  qua  non  of 
tuberculosis  wherever  it  may  happen  to  manifest  itself,  and  rest  is 
more  easily  and  simply  applicable  to  the  larynx  than  to  any  other 
part  except  the  bones  and  joints.  Speech  is  the  function  of  the 
larynx  and  if  speech  is  interdicted  we  immediately  put  the  affected 
part  almost  completely  at  rest.  It  is  true  that  cough  is  often  a  dis- 
tressing and  harmful  symptom  of  laryngitis,  but  when  the  patient 
stops  talking  his  cough  almost  always  remarkedly  decreases. 

3.  The  Electro-cantery  offers  perhaps  the  most  spectacular 
form  of  treatment  for  tuberculous  laryngitis  but  it  is  needless  to 
say  that  it  should  only  be  used  by  the  skilled  hand. 

4.  The  same  thing  applies  to  lactic  or  other  acids  which  have 
a  destructive  effect  on  the  healthy  as  well  as  the  diseased  tissues. 

5.  Probably  the  most  widely  and,  in  our  opinion,  most 
deservedly  used  agent  for  local  application  is  formalin.  Its  dosage 
can  be  easily  regulated,  it  can  be  used  at  frequent  intervals  without 
disagreeable  reaction,  it  is  well  tolerated  by  the  patient,  and  unless 
more  radical  treatment  is  indicated,  it  accomplishes  the  results.  We 
feel  that  one  advantage  of  formalin  is  the  nicety  with  which  the 
dosage  is  controlled.  We  begin  with  one  drop  of  formalin  to  the 
drachm  of  water  and  increase  as  the  patient's  tolerance  increases.  It 
is  surprising  how  quickly  this  often  occurs  and  the  patient  usually 
calls  for  increased  strength  of  the  solution.  We  have  had  a  few  cases 
who  tolerated  as  high  as  fifteen  drops  to  the  drachm.  By  beginning 
with  a  very  weak  solution,  the  use  of  cocaine  is  obviated  and 
naturally  we  feel  that,  in  long  continued  frequent  treatments,  this 
is  an  advantage.  Many  patients  get  daily  treatments  but  as  a  rule 
we  treat  them  every  other  day.  Of  course  it  is  needless  to  say  that 
in  applying  local  treatment  to  the  larynx  we  avoid  tranma.  The 
secret  of  this  seems  to  be  to  teach  the  patient  to  control  his  throat 
so  that  he  welcomes  the  application  and  does  not  struggle  or  gag. 
It  is  our  custom  to  use  in  conjunction  with  the  formalin,  applications 
of  methylene  blue  and  a  combination  of  menthol,  guaicol  and  oil  of 
cassis  in  a  bland  pill.  The  latter  combination  is  applied  not  only 
to  the  larynx,  but  to  the  trachea  below  by  means  of  an  intratracheal 
syringe.    It  has  a  very  marked  effect  frequently  in  reducing  cough. 

6.  In  a  paper  presented  at  the  fourteenth  annual  meeting  of 


84  ALEXIUS  M.  FORSTER 

the  National  Tuberculosis  Association,  one  of  us,  together  with  Dr. 
C.  W.  Mills,  presented  a  paper  on  the  use  of  sunlight  in  the  treat- 
ment of  laryngeal  tuberculosis.  As  early  as  1910  following  Sorgo, 
we  had  employed  laryngeal  mirrors  to  reflect  sunlight  into  the  larynx. 
The  results  obtained  were  sufficiently  satisfactory  to  lead  us  to  use 
this  method  of  treatment  in  many  of  our  laryngeal  cases. 

In  1914  one  of  our  patients  whose  epiglottis  had  been  destroyed 
by  ulceration  and  who  had  a  general  infiltration  and  considerable 
ulceration  in  the  larynx  below,  received  very  marked  benefit  from 
the  use  of  the  ordinary  laryngoscope.  He  had  marked  mechanical 
ability  and  at  the  suggestion  of  one  of  us  he  began  working  on  an 
instrument  to  make  easier  the  application  of  sunlight  to  the  larynx. 
A  study  of  the  physics  of  light  taught  us  that  glass  mirrors  absorb 
most  of  the  actinic  rays  and  reflect  most  of  the  heat  rays,  which  is 
just  the  opposite  to  what  we  want.  To  overcome  this  we  first 
thought  of  small  quartz  prisms,  but  finally  at  the  suggestion  of  some 
of  the  scientists  we  consulted,  Mr.  Verba,  the  patient  in  question  hit 
upon  an  alloy  of  aluminum  and  magnesium.  This  combination  has 
worked  most  satisfactorily  and  together  with  the  principle  of  the 
concave  mirror  enables  us  to  reflect,  so  to  speak,  the  condensed 
actinic  rays  into  the  larynx.  Not  only  do  we  feel  that  the  actual 
results  are  better  with  these  mirrors,  but  there  is  no  question  that 
there  is  less  tendency  to  sunburn  and  overdosage. 

It  is  our  feeling  that  the  use  of  the  solar  laryngoscope,  if 
properly  supervised  and  supplemented  by  all  the  other  accepted 
forms  of  treatment,  is  a  very  valuable  aid  in  the  cure  of  laryngeal 
tuberculosis.  Anyone  who  has  had  experience  with  heliotherapy 
knows  how  carefully  it  must  be  supervised  and  how  dangerous  is 
overdosage.  It  is  our  custom  to  begin  exposures  of  not  over  thirty 
seconds  and  to  increase  very  gradually  and  carefully. 

Since  our  last  report  of  cases  we  have  had  the  following: — 

8.  Man,  aged  25.  Extensive  quiescent  pulmonary  lesions^ 
general  condition  good,  infiltration  in  interarytenoid  space,  with 
thickened  cords.  This  patient  had  been  using  the  laryngoscope 
before  coming  to  us,  under  the  direction  of  Dr.  Charles  D.  Parfitt 
of  Gravenhurst.    He  had  shown  marked  improvement  before  he  came 
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and  this  continued  until  he  was  recently  discharged  with  all  evidence 
of  the  disease  in  his  larynx  cleared  up. 

9.  Man,  aged  38,  advanced  pulmonary  lesions  with  rather 
general  infiltration  of  larynx  and  small  ulcer  on  left  cord.  General 
condition  poor,  afternoon  temperature  and  considerable  cough  and 
sputum.  Throat  was  sore  and  some  difficulty  in  swallowing.  Voice 
husky.  Under  sanatorium  regime,  voice  rest,  local  treatment,  and 
the  use  of  the  laryngoscope,  all  symptoms  have  cleared  up  and  the 
only  evidence  of  disease  remaining  is  slight  thickening  in  the  inter- 
arytenoid  space.    This  patient  was  under  treatment  seven  months. 

10.  Man,  aged  55.  Extensive,  fairly  quiescent  pulmonary 
lesions,  general  infiltration  of  back  of  larynx,  thickened  cords,  and 
a  small  bump  at  base  of  left  arytenoid.  In  this  case  after  a  year's 
treatment  with  the  laryngoscope  everything  has  cleared  up  but  the 
small  temefaction  mentioned  above.  All  symptoms  have  disap- 
peared, but  occasionally  there  is  little  irritation  of  the  mucous  mem- 
brane covering  the  swelling.  The  x-ray  does  not  show  any  evidence 
of  calcification  and  we  are  unable  to  say  whether  or  not  the  condi- 
tion described  is  active  or  not.  However,  recently  there  has  been  a 
definite  diminution  in  it's  size.  The  patient  has  been  under  treat- 
ment for  a  year. 

11,  Man,  aged  45,  for  advanced  pulmonary  tuberculosis,  gen- 
eral condition  fair,  temperature  normal.  This  patient  about  a  year 
ago  developed  a  tuberculous  epididemitis  and  operation  was  advised. 
He  asked  to  be  allowed  to  try  heliotherapy  and  his  condition  is  now 
apparently  healed.  He  was  also  given  a  full  course  of  tuberculin. 
During  this  time  he  developed  a  slight  infiltration  of  the  back  wall 
of  the  larynx  with  reddened  cords.  His  voice  was  husky  but  there 
was  no  pain.  The  condition  did  not  clear  up  under  local  treatment, 
but  after  six  weeks  of  sun  treatment  it  has  completely  subsided, 

12,  Man,  aged  49,  advanced  pulmonary  lesions,  general  con- 
dition poor,  afternoon  temperature,  much  cough,  sputum  four  ounces, 
with  great  deal  of  froth,  marked  huskiness  and  pain  and  difficulty  in 
swallowing.  The  epiglottis  was  tremendously  swollen  and  beginning 
to  break  down  on  the  left  side.  There  was  so  much  swelling  in  the 
larynx  below  that  the  cords  could  not  be  seen. 

For  a  few  weeks  the  ulceration  on  the  epiglottis  continued  to 
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spread  and  the  use  of  the  electro  cantery  was  considered.  However, 
under  the  use  of  the  laryngoscope  the  improvement  has  been  so 
steady  and  marked  that  we  have  long  since  given  up  the  idea.  At 
present,  after  seven  months,  there  is  no  sign  of  ulceration,  the 
epiglottis  has  assumed  its  normal  shape  and  size,  except  for  the  nick 
left  by  the  ulcer  and  the  general  infiltration  below  is  rapidly  disap- 
pearing. It  is  needless  to  say  that  every  form  of  treatment  at  hand 
was  used  in  this  case,  but  both  he  and  we  are  convinced  that  the 
sunlight  was  the  most  important  factor.  The  patient  had  studied 
medicine  and  this  together  with  the  fact  that  he  has  been  able  to 
watch  his  own  larynx,  makes  us  value  his  opinion.  At  first  he 
remarked  frequently  that  after  a  treatment  the  pain  and  discomfort 
were  very  markedly  lessened. 

For  the  past  three  months  he  has  been  up  and  about  and  his 
general  condition  is  excellent,  with  a  gain  of  twenty-five  pounds. 
All  symptoms  referable  to  the  larynx  have  disappeared  and  cough 
and  sputum  are  practically  gone. 

13.  Woman,  Jewish,  aged  28,  far  advanced  pulmonary  lesions, 
temperature  102,  excessive  cough,  sputum  four  ounces,  ulceration 
both  cords,  arytenoids  and  interarytenoid  space.  This  case  is  men- 
tioned to  avoid  the  impression  that  we  think  that  sunlight  is  a 
universal  miracle  worker.  The  patient  was  treated  for  several 
months  with  local  treatment  and  on  several  occasions  with  lactic 
acid,  also  the  electrocautery,  all  without  effect.  Finally  extensive 
ulceration  developed  on  the  back  wall  of  the  pharynx  and  around 
the  tonsils.  She  suffered  intensely  with  this  and  here  we  used  the 
sunlight.  Again  the  relief  of  pain  was  noticeable  but  of  course  the 
patient  succumbed. 

An  examination  of  our  series  will  show  that  we  have  withheld 
the  treatment  only  where  the  laryngeal  involvement  was  an  end 
complication.  Needless  to  say  we  see  only  too  frequently  a  fulmi- 
nating end  condition  where  the  larynx  goes  with  the  rest,  and  where 
treatment  of  any  kind  is  only  an  annoyance  to  the  patient. 

We  wish  to  express  our  thanks  for  the  valuable  aid  given  in  the 
preparation  of  this  paper  by  Dr.  S.  J.  Chapman  who  is  associated 
with  us  as  consulting  laryngologist. 
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DISCUSSION. 


Dr.  Delancey  Rochester,  Buffalo:  I  was  very  much  interested  in  this 
paper  because  we  have  near  Buffalo  an  institution  where  we  use  the  Rollier 
treatment  to  a  considerable  extent  for  pulmonary,  abdominal  and  joint  tuber- 
culosis in  children.  We  have  several  cases  in  which  we  applied  the  Rollier 
treatment  to  the  outside  of  the  throat,  exposing  the  bare  skin  to  the  sun's  rays. 
A  great  many  patients  have  improved  under  this  treatment  and  some  have 
obtained  complete  recovery.  They  run  around  perfectly  naked.  They  get  per- 
fectly black  before  they  get  through  by  gradual  exposure  to  the  sun.  They  are 
exposed  to  its  direct  rays  and  do  not  feel  the  cold  at  all.  Several  cases  have 
been  treated  with  the  application  of  direct  rays  to  the  outside  of  the  throat. 

Dr.  Charles  L.  Minor,  Asheville :  I  have  used  this  method  in  two  cases, 
so  far,  and  have  been  pleased  with  it.  I  am  glad  that  the  doctor  stresses  going 
slowly.  I  have  started  slow  and  worked  up.  An  exposure  of  five  minutes  pro- 
duces burning  in  the  larynx.  The  patient  becomes  interested  in  the  treatment 
and  has  no  difficulty  in  applying  it.    I  think  that  it  is  a  highly  indicated  thing. 

On  the  general  subject  of  laryngeal  tuberculosis,  as  I  said  some  ten  years 
ago,  if  a  doctor  treating  tuberculosis  would  use  the  laryngoscope,  he  would  have 
better  results.  If  you  examine  every  case,  as  I  trust  all  do,  early  and  put  this 
and  other  rational  treatments  into  practice  at  once  (and  my  favorite  remedy, 
iodoform),  I  think  the  results  will  be  good.  I  have  ceased  to  look  on  the 
treatment  as  hopeless,  unless  the  pharynx  is  involved.  Then  it  is  a  hopeless 
proposition.  Not  only  such  cases  but  cases  with  bad  edema  and  turbid 
arytenoids  and  epiglottis  will  be  improved.  We  should  be  hopeful  and  we  shall 
get  results. 

Dr.  Chadwick  :  I  should  hke  to  ask  what  effect  it  has  on  dysphagia,  and 
whether  Dr.  Forster  gets  improvement  in  the  laryngeal  symptoms  if  the 
pulmonary  condition  is  progressing. 

Dr.  Lawrason  Brown,  Saranac  Lake:  Dr.  Webb,  will  you  tell  us  how 
many  cases  this  treatment  has  been  applied  in? 

Dr.  Webb,  closing  the  discussion  on  Dr.  Forster's  paper :  I  had  rather  not 
say  that.  In  the  last  few  years  we  have  been  so  much  in  the  service  and  getting 
out  reports  that  I  cannot  be  sure;  but  I  should  say  that  it  has  been  applied  to 
upwards  of  seventy-five  or  one  hundred  patients,  without  any  question.  Our 
feeling,  as  expressed  in  the  paper,  is  that  it  is  not  the  hopeless  situation  that  we 
used  to  think  it  was.    Except  in  end  cases  we  have  had  excellent  results. 

If  I  might  reply  to  Dr.  Chadwick  first,  I  would  say  that  we  did  get  results, 
even  when  the  condition  in  the  lung  was  not  getting  better.  We  can  get  the 
larynx  in  good  condition  of  an  arrest,  even  before  the  condition  of  the  lung 
comes  to  an  arrest. 

We  have  used  applications  of  sunlight  to  the  larynx  externally.  We  feel 
that  it  is  with  the  lamp  that  we  get  those  actinic  rays  concentrated  on  the 
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organ  involved,  and  it  is  in  that  concentration  that  we  get  a  very  valuable 
remedy  in  these  cases. 

With  regard  to  the  other  points,  they  were  all  brought  out  in  the  paper, 
and  iodiform  treatment.  This  is  an  extra  thing  and,  as  far  as  we  can  tell,  it  is 
very  valuable.    I  am  glad  that  Dr.  Minor  has  obtained  good  results  with  it. 


STUDIES  IN  VIBRATIONS  CAUSING  PULMONARY 
PHYSICAL  SIGNS. 

By  CHARLES  M.  MONTGOMERY,  M.D., 

PHILADELPHIA,  PA. 

Those  engaged  in  making  physical  examinations  of  the  chest 
are  constantly  facing  problems  that  are  both  interesting  and  baffling. 
Deserving  of  special  mention  are  those  concerned  with  the  normal 
vocal  resonance:  why  it  possesses  its  peculiar  characteristics;  how 
it  can  exist  over  a  lung  that  is  silent  to  many  vibrations  such  as 
those  produced  during  the  act  of  whispering;  and  why,  under  path- 
ological conditions,  whispering  pectoriloquy  and  allied  sounds  become 
plainly  audible  even  when  the  vocal  resonance  and  fremitus  become 
less  intense  than  normal.  An  endeavor  to  throw  light  on  some  of 
these  problems  has  resulted  in  the  present  paper,  which  claims  to  be 
little  more  than  a  preliminary  report.  Only  brief  allusion  will  be 
made  to  the  considerable  amount  of  experimental  work  that  has  con- 
tributed largely  to  the  results  presented. 

The  recent  literature  adds  little  to  our  knowledge  of  these  prob- 
lems, and  reference  will  only  be  made  to  a  very  suggestive  article 
published  in  1919  (Adams  &  Montgomery,  Physical  Signs  and  their 
Mechanism  in  Acute  Pulmonary  Inflammation,  Jour.  Amer.  Med. 
Assoc,  April  5,  1919).  The  various  theories  appearing  from  time 
to  time  dealing  with  the  problems  will  not  be  discussed. 

The  Vocal  Vibrations  in  the  Upper  Respiratory  Tract: 
During  the  act  of  speaking  or  singing,  expiratory  currents  of  air  set 
into  vibration  the  taut  vocal  cords.  The  cords,  under  these  condi- 
tions, vibrate  both  throughout  their  entire  length  and  also  in  seg- 
ments. These  vocal  cord  vibrations  are  the  vibrations  originally 
responsible  for  the  vocal  sounds  heard  at  the  mouth  and  over  the 
chest  surface.  The  vibrations  initiated  by  the  vocal  cords  become 
markedly  altered  above  the  cords  by  various  resonating  chambers 
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of  the  throat  and  head,  some  vibrations  becoming  much  intensified^, 
while  others  are  much  diminished  or  lost  by  the  time  actual  audible 
vocal  speech  is  produced.  In  addition,  new  sounds  are  added  from 
the  lips,  teeth,  etc.  The  resultant  sound  coming  from  the  mouth  is, 
therefore,  far  different  from  that  originally  produced  by  the  vocal 
cords.  In  the  respiratory  passages  below  the  cords  some  modifica- 
tions of  the  original  vocal  cord  vibrations  likewise  occurs.  These 
lower  respiratory  passages  also  transmit  vibrations  coming  from 
above  the  vocal  cords. 

The  Vocal  Vibrations  over  the  Normal  Lung:  These 
vibrations  are  markedly  different  from  those  coming  from  the  open 
mouth  and  even  from  those  heard  over  various  portions  of  the  neck, 
especially  posteriorly.  They  are  lower  in  pitch  than  articulate 
speech,  muffled,  distant,  and  in  no  way  give  a  clue  to  the  actual 
words  as  spoken.  They  may  persist  unchanged,  independently  of 
marked  alterations  in  the  character  of  audible  speech.  Various 
manipulations  of  the  chambers  of  the  upper  respiratory  tract  causing 
marked  changes  in  the  sounds  coming  from  the  mouth  have  appar- 
ently little  effect  on  the  normal  vocal  resonance  and  vocal  fremitus. 
Whether  one  employs,  or  eliminates,  so  striking  a  feature  as  the 
nasal  element  of  speech  seems  to  have  little  effect  on  the  vibrations 
recognized  at  the  chest  surface.  One  is  driven  to  believe  that  the 
respiratory  tract  above  the  vocal  cords  plays  little  part,  except 
perhaps  in  the  matter  of  intensity,  in  the  production  of  normal  vocal 
resonance  and  fremitus.  This  belief  finds  support  in  the  fact  that 
marked  changes  in  the  pitch  of  the  vocal  resonance  can  be  effected 
by  altering  the  pitch  of  the  vibrations  due  directly  to  the  vocal 
cords,  the  chambers  of  the  upper  respiratory  passages  remaining 
unchanged.  Likewise,  marked  changes  in  the  intensity  of  the  vocal 
fremitus  and  resonance  over  the  normal  lung  may  be  obtained  by 
changing  the  condition  of  the  vocal  cords  with  the  resultant  changes 
in  pitch  of  the  vibrations  produced  by  the  cords.  Thus  in  the  same 
individual  changing  the  pitch  of  the  voice  by  vocal  cord  action  will 
intensify  the  vocal  fremitus  and  resonance  over  one  area  of  the  chest, 
while  it  decreases  them  in  another,  whereas,  a  different  state  of  the 
vocal  cords  may  produce  just  the  opposite  results.  Available  clinical 
evidence  supported  by  experimental  data  indicates  that  the  vibrations 
perceived  over  the  normal  lung  as  vocal  resonance  and  vocal  fremitus 
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are  closely  allied  to  those  originally  produced  by  the  vocal  cords. 
The  respiratory  chambers  below  the  cords,  and  to  a  less  extent 
perhaps  those  above  the  cords,  contribute  to  the  end  result  chiefly  in 
affecting  the  intensity  of  the  vibrations  appearing  at  the  chest  sur- 
face. What  part  is  played  in  this  result  by  the  vibrations  of  the 
cords  as  a  whole,  and  what  part  by  the  segmental  vibrations  need 
further  investigation. 

Vocal  vibrations,  if  the  above  is  correct,  may  be  classified  in 
two  groups,  whether  listened  to  over  the  neck,  chest,  or  elsewhere, 
first:  those  resembling  the  primary  vocal  cord  vibrations  in  most  of 
the  important  features,  except  intensity;  and,  secondly:  all  other 
ordinary  vibrations,  such  as  the  important  overtones  produced  during 
speech.  Both  groups  are  present  in  the  upper  respiratory  tract  as 
shown  by  listening  over  the  neck,  while  only  the  former  reach  the 
chest  surface  under  normal  conditions.  All  vibrations  recognized  as 
vocal  fremitus  fall  in  the  first  group,  that  is,  are  due  to  the  primary 
vocal  cord  vibrations  However,  these  latter  do  not  always  yield 
vocal  fremitus  as  is  sometimes  observed  in  the  examination  of  chests 
of  women  and  children. 

Not  only  do  we  fail  to  find  many  important  elements  of  spoken 
speech  absent  over  the  normal  lung,  but  other  kinds  of  vibrations 
produced  in  the  upper  respiratory  tract,  for  example,  during  whisper- 
ing and  breathing,  reach  the  chest  surface  indistinctly,  if  at  all, 
under  normal  conditions,  while  they  are  plainly  audible  over  the 
neck.  Whispering  sounds  and  breathing  sounds  produced  in  the 
upper  respiratory  tract  may  then  be  classified  with  those  vibrations 
produced  during  spoken  vocalization  which  are  not  directly  traceable 
to  the  vocal  cords  themselves,  such  vibrations,  for  example,  as  furnish 
the  distinctive  overtones  in  bronchophony.  This  group  of  vibrations 
does  not  yield  fremitus. 

Vibrations  over  the  Solid  Lung  or  Solid  Lung  Separated 
FROM  THE  Chest  Wall  by  Fluid:  Under  these  conditions,  vibra- 
tions may  be  perceived  at  the  chest  surface,  resembling  crudely  those 
audible  over  the  back  of  the  neck,  or  even  those  coming  from  the 
mouth  as  speech,  that  is,  all  types  of  vibrations  previously  discussed 
may  be  recognized.  Thus  one  obtains  vocal  cord  vibrations  much 
obscured  by  other  elements  of  the  spoken  voice,  and  also  breath  and 
whispered  sounds  coming  from  the  upper  respiratory  tract.     It  is 
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observed  also  in  these  pathological  conditions  that  while  many 
sounds  become  audible  that  are  normally  absent,  the  relatively  pure 
vocal  cord  vibrations  may  be  less  intense  than  normal  as  revealed 
by  both  palpation  and  ausculation,  resulting  in  an  actual  diminution 
of  vocal  fremitus  and  resonance. 

It  may  be  concluded,  then,  that  when  a  lung  is  solid,  different 
kinds  of  vibrations  in  the  lower  respiratory  passages  reach  the  chest 
surface  with  the  same  relative  intensity  as  existed  in  those  passages. 
The  solid  lung  does  not  show  any  special  action  in  favor  of  one  kind 
of  vibration  over  another  kind.  On  the  other  hand,  the  normal  lung 
reveals  at  its  surface  only  those  vibrations  traceable  directly  to  the 
vocal  cords,  to  the  exclusion  of  most  or  all  of  the  others,  and,  indeed, 
these  vocal  cord  vibrations  may  exceed  in  intensity  the  vocal  cord 
vibrations  heard  and  felt  over  the  solid  lung. 

Why  this  difference  between  normal  and  solid  lung?  Appar- 
ently the  solid  lung  does  the  ordinary  and  simple  thing,  while  the 
peculiarities  in  the  case  rest  with  the  normal  lung,  whicli  appears  to 
favor  some  vibrations  while  opposing  others.  The  exclusion  of  some 
of  the  vibrations,  like  those  due  to  whispering,  in  the  case  of  the 
normal  lung  is  to  be  attributed  to  the  poor  conditions  for  the  trans- 
mission of  vibrations  existing  between  the  walls  of  the  air  passages 
and  the  chest  surface.  That  other  vibrations  readily  reach  the  sur- 
face is  believed  to  be  due  to  the  fact  that  the  walls  of  these  air 
passages  are  set  into  a  peculiar  degree  of  intensity  of  vibration  by 
certain  rhythmic  or  periodic  vibrations  such  as  are  found  in  the 
original  vocal  cord  vibrations  during  speaking  or  singing. 

This  sort  of  phenomenon  may  be  illustrated  by  the  following 
simple  example:  A  paper  scroll  or  one  end  of  a  properly  shaped, 
thin-walled,  cardboard  box  is  thrown  into  marked  palpable  and 
audible  vibrations  by  the  human  voice  during  speaking  or  singing  in 
a  suitable  way,  the  open  mouth  being  separated  a  short  distance  by 
air  from  one  of  the  openings  in  the  paper  scroll,  or  the  single  opening 
in  the  box.  By  properly  connecting  the  exterior  of  either  the  scroll 
or  box  by  a  wire  with  the  diaphragm  of  a  Bowles'  stethoscope,  the 
vibrations  are  distinctly  audible,  possessing  a  muffled,  humming 
sound  not  unlike  the  normal  vocal  resonance,  and,  like  the  latter, 
lacking  the  overtones  and  other  peculiarities  of  speech.  Moreover, 
whispering  sounds  produced  under  similar  circumstances  no  matter 
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how  loud,  may  yield  little  or  no  sound.  It  will  be  noted  that  in  the 
case  of  the  vocal  cords  and  the  lung,  and  in  the  case  of  the  voice  and 
the  paper  scroll,  the  medium  of  air  separates  the  primary  and 
secondary  vibrating  bodies. 

This  phenomenon  is  a  manifestation  of  what  the  physicists  term 
"forced  vibrations."  Forced  vibrations  are  set  up  in  many  different 
kinds  of  structures  by  proper  primary  or  activating  bodies  of  widely 
different  pitch  and  quality,  the  pitch  and  quality  in  the  secondary 
body  corresponding  to  those  of  the  primary  vibrating  body.  The 
term  "sympathic  vibrations"  on  the  other  hand  signifies  that  the 
secondard  body  thrown  into  vibration  requires  that  the  primary 
body  vibrate  at  the  pitch  peculiar  to  the  secondary  body,  that  is, 
have  the  same  vibration  period,  as  when  one  tuning  fork  is  set  into 
vibration  by  another  of  the  same  pitch.  The  term  ''forced  vibra- 
tions" is  also  applicable  to  cases  where  two  solid  bodies  come  in  con- 
tact with  each  other  without  the  intervention  of  air,  as  when  a  tuning 
fork  applied  to  a  piece  of  wood  sets  it  into  vibrations  of  its  own 
period.  Forced  vibrations  are  also  illustrated  when  a  string  of  a 
violin  sets  the  attached  wooden  frame  into  vibrations  of  its  own 
period.  The  absence  of  such  direct  contact  is  illustrated  very  simply 
by  holding  the  vibrating  prongs  of  tuning  forks  varying  considerably 
in  pitch  at,  or  inside,  the  opening  to  a  thin  paper  box  or  other  suit- 
able structure,  when  distinct  vibrations  can  be  detected  by  the 
palpating  hand.  A  point  to  be  emphasized  is  that  the  results  are 
not  limited  to  tuning  forks  of  a  narrow  range  of  pitch,  and  likewise 
with  the  human  voice  and  chest,  palpable  vibrations  exist  with  the 
vocal  cords  yielding  quite  a  wide  range  of  pitch.  The  normal  vocal 
resonance  is  low  in  pitch  not  because  the  lungs  favor  transmsision  of 
low  pitched  sounds,  but  because  the  vocal  cords  primarily  produce 
vibrations  of  relatively  low  pitch. 

In  the  experiments  illustrating  the  production  of  forced  vibra- 
tions in  a  secondary  body  which  is  separated  by  a  medium  of  air 
from  the  primary  vibrating  body,  delicate  and  thin-walled  structures 
are  required  in  order  to  yield  satisfactory  results.  With  increased 
thickening  and  stiffness  of  these  walls  the  energy  of  the  forced 
vibrations  decreases  and  finally  disappears.  Whatever  vibrations 
enter  thick  and  unyielding  structures  follow  the  ordinary  laws  gov- 
erning the  passage  of  vibrations  between  media  of  different  density. 
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In  the  case  of  the  normal  lung,  we  find  air  passages  with  walls 
sufficiently  delicate  and  yielding,  and  yet  sufficiently  tense,  even 
fairly  far  up  in  the  respiratory  tract,  to  be  readily  set  into  vibration 
by  the  vocal  cord  vibrations,  which,  below  the  cords,  are  contained 
in  closed  spaces  which  offer  thereby  special  advantages  for  preserving 
and  even  amplifying  vibration  energy.  The  cords  apparently  are 
capable  of  making  forced  vibrations  possible  by  virtue  of  the  rela- 
tively rhythmic  or  periodic  nature  of  their  vibrations  which  differ 
entirely,  if  we  leave  out  the  element  of  intensity,  from  whispering 
vibrations.  The  walls  of  the  air  passages  are  set  into  vibration  in 
this  way  with  sufficient  energy  for  the  vibrations  to  continue  to  the 
external  chest  surface  despite  the  obstructive  factors  existing  nor- 
mally, factors  which  successfully  obstruct  all  ordinary  vibrations 
except  this  particular  kind,  factors  which  do  not  exist  when  the  lung 
is  solid. 

Just  how  much  energy  exists  in  the  vibrations  of  the  vocal  cords 
themselves  has  not  been  determined,  but  it  is  sufficient  in  some 
people  to  throw  the  laryngeal  walls  into  visible  vibration.  Moreover, 
the  evidence  indicates  that  this  tube  wall  conduction  of  vibrations 
continues  for  a  considerable  distance  down  the  trachea  if  not  as  far 
or  further  than  the  bifurcation. 

The  phenomena  described  exist  in  the  human  subject  entirely 
outside  of  the  lungs.  The  vocal  fremitus  and  resonance  present 
over  the  nose  furnish  a  good  example  of  forced  vibrations,  these 
vibrations  being  practically  eliminated  by  closing  the  posterior  nares. 
Interference  with  this  phenomenon  is  clearly  revealed  in  those  fairly 
numerous  cases  in  which  normally  the  vocal  fremitus,  and  less  fre- 
quently the  vocal  resonance  are  less  over  the  back  of  the  neck  than 
over  the  chest  wall.  The  neck  back  of  the  trachea  acts  on  this  part 
of  the  trachea  much  as  consolidation  affects  the  bronchial  walls, 
making  them  thicker  by  embracing  them  with  a  solid  material,  so 
that  they  become  less  susceptible  to  yielding  forced  vibrations. 
Other  areas  exemplify  the  same  thing  to  a  more  striking  degree,  for 
example,  the  temporal  region  just  above  the  zygoma  and  in  front  of 
the  ear,  where  very  distinct  whispering  pectoriloquy  may  be 
obtained  with  little  or  no  vocal  fremitus  and  resonance. 

Summary:  From  the  evidence  at  hand,  it  appears  that  the 
normal  vocal  fremitus  and  resonance  are  traceable  to,  and  closely 
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resemble,  the  primary  vocal  cord  vibrations.  These  vibrations,  by 
reason  of  their  peculiar  rhythmicity  or  periodicity,  are  capable  of 
setting  into  forced  vibrations  certain  susceptible  structures  such  as 
the  walls  of  parts  of  the  normal  respiratory  passages,  thereby  endow- 
ing these  walls  with  sufficient  vibratory  energy  to  overcome  the 
natural  obstacles  offered  to  vibrations  in  their  passage  to  the  chest 
surface  under  normal  conditions.  Other  vibrations  lacking  these 
peculiar  qualities  fail  to  set  these  tube  walls  into  a  state  of  sufficient 
vibratory  energy  for  vibrations  to  be  manifested  at  the  chest  surface. 
Over  solid  lung  a  much  greater  variety  of  vibrations  coming 
from  the  respiratory  passages  reach  the  chest  surface,  for  example, 
those  found  in  whispering  pectoriloquy,  bronchial  breathing,  and 
bronchophony.  When  the  lung  is  solid,  conditions  are  more  favor- 
able for  the  simple  conduction  of  vibrations  than  when  it  is  normal. 
It  does  not  offer  conditions  favorable  to  forced  vibrations,  but  affects 
all  vibrations  much  alike. 

DISCUSSION. 

Dr.  Judson  Daland,  Philadelphia:  I  have  been  exceedingly  interested  in 
Dr.  Montgomery's  paper,  and  desire  to  occupy  your  attention  to  record  a  case 
reported  by  Dr.  Porter  of  Buffalo,  in  which  the  anterior  part  of  the  chest  was 
removed  for  empyema  and  you  could  look  in  and  see  the  heart  beating  and  see 
no  lung  there.  He  got  excellent  vocal  fremitus  on  the  side  with  no  lung  in 
contact  with  the  chest  except  posteriorly.  So  I  think  that  there  must  be 
another  factor  to  be  given  consideration,  namely,  vibration  of  a  coarse  variety, 
transmitted  through  the  lungs  and  out  to  the  hands. 

Dr.  J.  B.  Elliott,  Toronto:  This  contribution  is  interesting  from  the 
point  of  view  of  teaching  physical  diagnosis  to  students.  You  have  difficulty  in 
making  students  understand  why  certain  phenomena  occur  in  the  physical 
examination  of  the  chest.  Dr.  Montgomery  says  that  the  vibrations  from  the 
vocal  cord  are  carried  to  the  chest  through  the  bronchial  walls.  I  should  Uke 
to  know  whether  this  is  anything  other  than  pure  theory;  because  we  under- 
stand that  when  carrying  vibrations  from  of  either  sound  or  Ught,  they  are 
deflected  if  forced  through  tissues  of  different  density.  The  bronchial  wall  is  a 
tissue  of  great  variations  in  density,  composed  of  cartilage  and  softer  and  less 
dense  tissue.  Not  only  are  these  two  tissues  present,  but  they  are  alternating 
all  the  way  down.  This  being  the  case,  tissues  of  different  density  deflecting 
sound,  it  is  difficult  to  tell  how  the  bronchial  walls  will  carry  vibrations  from 
the  cord.  It  is  a  simple  explanation  to  think  that  the  sound  is  carried  by  the 
air  column  in  the  bronchial  tree,  rather  than  by  the  bronchial  walls  and  it 
would  help  us  in  our  teaching  if  these  things  could  be  settled. 
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Dr.  Montgomery,  closing:  This  is  only  a  very  small  piece  out  of  a  large 
subject,  and  it  is  impossible  to  give  anything  like  evidence  in  so  short  a  time. 

With  regard  to  Dr.  Daland's  case,  I  did  not  quite  understand  what  he  said 
about  it.    Was  the  lung  separated  from  the  chest  wall  by  air? 

Dr.  Daland:  The  lung  was  collapsed  on  a  very  old  empyema.  There 
was  just  a  small  portion  of  collapsed  lung  posteriorly.  You  could  see  it  with 
the  eye.    Nevertheless,  fremitus  was  present. 

Dr.  Montgomery  :  In  that  case  there  was  probably  a  solid  lung,  a  small 
one,  connected  with  the  chest  wall. 

Dr.  Daland  :  You  could  look  through  the  opening  into  the  chest  and  see 
the  whole  thing. 

Dr.  Montgomery  :    Where  did  you  listen  ? 

Dr.  Daland:    I  simply  palpated. 

Dr.  Montgomery:    You  palpated  over  air? 

Dr.  Daland:    No;  on  the  chest  at  the  side  of  the  opening. 

Dr.  Montgomery  :  If  you  palpated  over  the  chest,  you  had  air,  if  below,, 
fluid. 

Dr.  Daland  :  The  opening  was  two  inches  and  a  half.  You  could  look 
in  and  see  the  heart  beating;  and  at  the  back,  a  substance  that  looked  like  an 
old  collapsed  lung.  I  came  over  to  the  front,  where  I  could  see  underneath 
where  my  hand  was,  and  could  see  that  there  was  no  lung  there,  and  palpated 
and  got  well-marked  vocal  fremitus. 

Dr.  Montgomery:  That  is  interesting.  I  do  not  know  how  often  you 
would  get  it  under  the  conditions.  There  is  no  question  of  the  great  transmiss- 
ibility  of  bone,  even  when  surrounded  by  the  muscles.  It  is.  You  get  pector- 
iloquy from  the  cavity,  although  in  contact  with  solid  tissue  all  the  way  through. 

Dr.  Daland:    It  looks  like  a  coarse  bone  transmission. 

Dr.  Montgomery:  Replying  to  Dr.  Elliott's  inquiry,  I  would  say  that 
I  did  not  mean  to  state  that  the  vibration  was  carried  from  the  vocal  cord  down 
along  the  walls  of  the  bronchial  tree.  I  meant  that  they  went  from  the  vocal 
cords  by  the  aerial  route  to  the  walls  of  the  bronchi.  You  have  a  closed  cavity, 
which  multiplies  the  sound  and  increases  it.  That  might  take  place  high  up  on 
the  bronchial  tree.  I  do  not  know  how  far  the  vibrations  are  carried  by  direct 
conduction  down  the  bronchial  wall.  Dr.  Fetteroff  had  a  case  and  said  that 
conduction  was  cut  off.  As  you  say,  it  is  probably  on  the  right  track  and  is 
dampened  by  the  solid  tissue.  It  goes  across  the  air.  It  is  a  case  of  forced 
vibration,  entirely  different  from  simple  conduction. 
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From  the  point  of  view  of  ordinary  medical  science  the  disease 
tuberculosis  consists  of  an  area  or  areas  of  localized  pathology  but 
the  resulting  effect  of  this  localized  pathology  does  not  itself  remain 
localized  but  spreads  itself  to  any  or  all  parts  of  the  body  upsetting 
bodily  functions,  both  physical  and  mental,  in  a  promiscuous  fashion, 
curtailing  individual  activities  and  responsibilities  to  a  variable,  and 
frequently,  to  a  demoralizing  degree.  Then  by  attacking  all  kinds 
and  conditions  of  individuals  at  all  ages,  tuberculosis  becomes  inter- 
mingled with  the  chief  concerns,  interests  and  problems  of  the  human 
race.  Thus  it  has  become  intricately  inwoven  into  the  very  fabric 
of  human  existence.  Humanity's  fundamental  concerns,  self-pre- 
servation, reproduction  and  aspiration — are  all  profoundly  influenced 
and  affected  by  this  omnipresent  curse. 

It  is  perhaps  trite  to  state  that  tuberculosis  should  pass  out 
from  purely  medical  supervision  and  cease  being  a  purely  medical 
problem.  How  rare  it  is  in  the  practical  management  of  tuberculous 
cases  to  find  one  that  can  be  dealt  with  purely  on  the  basis  and  logic 
of  correcting  or  curing  pathological  tissue,  and  similarly,  how  com- 
mon it  is  to  have  the  human  concerns  and  interests  of  the  patient 
present  such  perplexing  difficulties,  that  an  otherwise  favorable  out- 
come is  wholly  thwarted !  It  is  this  unfortunate  ability  of  the 
patient's  human  concerns  and  interests  to  interfere  with  the  path- 
ological problem  that  renders  the  successful  management  of  the 
disease  so  difficult.  The  potentially  fatal,  but  insidious  pathologic 
process  is  often  not  seen  or  felt  by  the  patient,  and  often  does  not 
dominate  the  patient's  actions  to  the  same  degree  as  does  some 
dominant  common  instinct,  sentiment  or  desire,  such  as  love,  desire 
for  home,  friends  or  freedom  from  restraint,  routine,  and  dictation. 
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In  a  word,  the  psychology  of  the  patient  all  too  often  predomi- 
nates over  the  pathology.  Stated  in  another  way,  if  we  could 
thoroughly  humanize  the  treatment  of  tuberculosis  we  would  save 
more  lives.  Or  stated  in  still  another  way,  if  we  could  meet  the 
patient  on  his  own  level,  and  understand  fully  his  point  of  view,  and 
then  adjust  the  treatment,  when  safe,  to  fit  his  particular  desires, 
comprehension  and  endurance,  we  would  certainly  retain  the  patients 
longer  and  thus  increase  the  number  of  lives  saved. 

Let  us  discuss  further  the  psychology  of  the  tuberculous.  Who 
is  he  who  can  label  tuberculous  patients  with  defining,  descriptive 
phrases  which  classify  them  into  psychological  groups?  On  the  other 
hand,  who  is  he  who  is  so  blind  as  to  fail  to  recognize  much  that  is 
psychologically  abnormal  among  these  same  patients?  Do  not  the 
toxines  of  typhoid,  pneumonia,  eczema,  puerperal  sepsis  and  influenza 
often  produce  definite  psychoses,  and  if  so,  why  should  not  the  toxine 
of  tuberculosis  act  similarly?  Questioning  all  admitted  patients  on 
the  state  of  their  "nerves"  will  elicit  the  information  that  a  very 
large  per  cent  of  patients  have  been  more  "nervous"  since  the  tuber- 
cular symptoms  developed,  this  "nervousness"  representing  increased 
tendency  to  worry,  or  increased  irritability,  depression,  apprehension 
and  introspection,  etc.  Then  the  customary  treatment  itself  with 
its  severe  discipline,  monotony,  isolation  and  lack  of  normal 
pastimes,  of  associates  and  diversions,  taxes  the  already  depleted 
nervous  energy  and  psychaesthenia  is  thus  seen  to  be  both  a  symp- 
tom of  the  disease  and  a  result  of  its  treatment.  The  public  and 
profession  would  be  more  charitable  in  its  judgment  of  tuberculosis 
resorts  and  institutions,  more  patients  would  be  tactfully  and  justly 
treated  by  physicians  and  nurses,  and  every  one  concerned  would 
find  the  internal  complications  peculiar  to  sanatoria  much  more 
endurable  if  psychaesthenia  was  carefully  searched  for  and  treated  as 
a  legitimate  disability  by  appropriate  methods  and  means. 

It  is  not  the  expectations  of  this  paper  to  convincingly  indicate 
all  the  means  and  methods  that  could  be  employed  by  physicians  to 
humanize  the  treatment  of  tuberculosis  but  I  cannot  refrain  from 
expressing  the  convictions  that  sanatorium  treatment  will  be  charged 
justly  with  profound  inherent  weakness  if  continued  on  the  lines  of 
a  strict  interpretation  of  "fresh  air,  food  and  rest."  In  the  ordinary 
course  of  events  sanatorium  treatment  will  lose  at  least  its  enthus- 
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iastic  endorsement  when  it  is  generally  known  that  the  rate  of  decline 
of  the  mortality  from  the  disease  has  not  materially  changed  since 
the  sanatorium  era.  Speaking  generally,  sanatoria  do  not  have  the 
enthusiastic  support  of  the  profession,  and  although  the  fault  does 
not  all  lie  with  the  sanatoria  themselves,  it  is  safe  to  say  that  they 
would  have  more  professional  and  lay  friends  if  more  efforts  were 
made  to  make  the  life  of  the  patient  tolerable  to  him. 

Brief  recommendation  can  be  made  of  the  importance,  occa- 
sionally of  privacy  in  quarters,  attractive  grounds,  sunny  quarters, 
adequate  amusements,  a  living-room  representing  home  atmosphere 
available  to  all  ambulant  patients,  perhaps  music,  and  a  studied 
attempt  to  get  away  from  barren  walls  and  rooms.  Social  service  or 
its  equivalent  belongs  among  the  duties  of  a  sanatorium,  and  a 
trained  librarian  can  both  eliminate  improper  books  and  stimulate  a 
desire  for  good  reading  which  will  serve  the  end  of  helping  time  pass 
more  quickly  and  profitably.  From  the  nature  of  the  case  the  physi- 
cian cannot  be  the  bosom  companion  of  all  the  patients,  and  the 
humanizing  of  the  sanatorium  life  will  fall  more  and  more  upon 
accessory  departments  such  as  heretofore  indicated. 

Last  but  not  least  of  the  agencies  to  humanize  the  life  of  the 
tubercular  patient  stands  the  department  of  Occupational  Therapy^ 
so-called,  meaning  occupation  for  curative  purposes.  Now,  obviously, 
promiscuous  occupation  in  tuberculosis  is  not  curative  but  injurious, 
and  for  tactful  reasons  it  seems  better  to  use  a  term  in  describing 
this  agent  which  would  not  suggest  the  favoring  of  activity  as 
primarily  curative.  In  the  case  of  tuberculosis  therefore,  if  this 
system  commonly  known  as  occupational  therapy  is  used,  a  descrip- 
tive term  better  expressing  its  purpose  and  place  should  be  employed. 
In  my  opinion  the  term  "psychotherapy  by  occupation"  would  define 
the  object  and  place  of  the  system.  Its  rightful  purpose  is  to 
alleviate  the  abnormal  nervous  states  and  should  be  employed  only 
on  the  prescription  of  the  physician  to  curb  such  conditions  as  rest- 
lessness, introspection,  homesickness,  ennui  and  tedium.  I  find  that 
about  half  of  my  patients  are  in  such  a  condition  that  I  employ  this 
system  with  them.    The  activities  are  classified  as  follows: 

Very  Light  Light  Moderate 

ABC 
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and  prescribed  by  letter,  and  amount  of  time  to  be  spent  daily,  thus 
leaving  the  instructor  to  select  with  the  patient  only  the  kind  of 
diversion  and  not  the  amount.  The  following  activities  are  grouped 
according  to  the  grading  above: 


B 

Matting  trays 
Small  reed  work 
Bedside  loom  weaving 
Rug  loom  weaving 
Sawed  toys 
Wood  carving,  chip 
Cord  work 
Ivory  carving 


Heavy  reed  work 
Cut  leather 
Tooled  leather 
Weaving,  Barbour  loom 
Weaving,  Wunder  weaver 
Weaving,  large  loom 
Crocheted  rugs 
Wood  carving,  relief 


Raffia  baskets 
Sewn  leather 
Beaded  leather 
Whittled  toys 
Cord  work 
Rake  knitting 
Sanatos  luncheon  sets 
Bead  work 
Knitting 
Jesso  work 
Colonial  mats 
Wool  work 
Crocheting 
Embroidery 

The  prescription  list  is  revised  each  week  as  a  routine  and  daily 
if  changes  are  ordered  by  physician. 

Briefly  the  experience  in  the  Rutland  Private  Sanatorium  Asso- 
ciation has  been  that  this  system  is  curative  when  other  things  fail 
in  about  five  per  cent  of  the  cases,  but  is  extremely  valuable  for 
about  fifty  per  cent  of  the  patients.  It  rarely  reduces  a  temperature 
but  often  aids  in  contentment  and  is  worth  while  when  used  with  the 
definite  object  of  attacking  abnormal  and  deleterious  nervous  states 
and  the  benefits  fully  justify  the  expenditure  when  used  as  a  psycho- 
therapeutic agent.  Perhaps  its  greatest  value  is  an  unexpected  and 
incidental  one,  viz.:  the  likelihood  of  its  practice  influencing  both 
the  patient  and  his  supervisors  to  concern  themselves  with  the  occu- 
pational problems  of  the  patient  after  discharge. 

Vocational  studies  can  be  employed  frequently  with  the  active 
tubercular  case  as  a  psychotherapeutic  influence  and  fortunately  is 
of  value  when  occupational  therapy,  so-called,  is  not  feasible  or 
possible.  Mechanical  drawing,  even  for  bed  patients,  academic 
studies,  typewriting  and  stenography  are  suggestions  in  this  group 
of  vocational  therapy. 

Thus  far  this  paper  has  attempted  to  demonstrate  the  practical 
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value  of  vocational  and  light  manual  occupation  in  the  active  stage 
of  tuberculosis  as  a  therapeutic  agent. 

As  an  incentive  to  their  popularity  the  practice  can  be  made 
gainful.  The  next  step  is  apt  to  be,  and  rightly  should  be,  an 
attempt  to  make  the  activities  gainful  to  the  extent  of  helping  to 
defray  the  cost  of  the  patient's  maintenance  and  by  the  time  this 
phase  of  the  subject  is  under  scrutiny  the  participating  parties — the 
patient  and  his  supervisors  find  themselves  battling  with  one  of  the 
most  knotty  but  promising,  humane  and  partially  curative  efforts  with 
which  one  could  hope  to  be  concerned.  In  brief,  the  economic 
problem  of  the  tuberculous  recognized  or  unrecognized  is  one  of  the 
largest  single  problems  with  which  humanity  is  coping. 

If  the  economic  problem  of  the  tuberculous  is  to  be  solved  the 
physician  must  participate  in  the  solution  as  the  physical  limitations 
of  the  tuberculous  are  so  subtle  that  the  lay  mind  does  not  compre- 
hend where  safety  stops  and  danger  begins  in  occupations  for 
economic  ends.  In  fact  the  physician  might  well  be  the  one  to  point 
out  the  crying  need  for  some  further  system  of  economic  relief  for 
this  multitude,  as  he  has  been  in  a  position  to  detect,  before  others, 
the  failure  of  different  plans  of  self-support  or  occupations  as 
revealed  to  him  by  reactivation  of  the  patient's  tuberculous  process 
while  pursuing  these  said  occupations.  The  physician  knows  the 
crying  need  of  controlling  work  according  to  physical  limitations  and 
the  crying  need  of  an  adequate  income  to  provide  a  necessary  supply 
of  nourishment.  The  physician  should  be  able  to  define  the  class  of 
cases  which,  while  still  positive,  can  safely,  within  limitations,  pursue 
partial  or  entire  self-support.  He  has  defined  in  his  own  mind  cer- 
tain occupations  which  he  has  found  consistent  with  the  best 
interests  of  the  patient  and  he  has  learned  the  features  of  life  which 
are  demanded  by  a  contended  worker.  He  best  knows  the  habits  of 
living  which  have  proven  successful  with  former  patients  and  best 
understands  how  to  regulate  the  degree  and  duration  of  work  con- 
sistent with  health. 

To  be  sure  the  physician  may  have  no  intimate  knowledge  of 
industrial  conditions  and  herein  has  been  the  great  weakness  in 
venturing  to  advise  a  patient  what  employment  to  follow,  so  that  in 
the  past  the  patient  has  left  the  sanatorium  usually  without  scientific 
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advice  as  to  how  and  where  he  could  find  employment  that  would 
not  overtax  his  strength  and  yet  return  a  sufficient  income  to  provide 
adequate  nourishment  and  comforts.  The  standard  eight-hour  day 
has  not  been  a  friend  of  the  substandard  ex-patient.  The  difficulty 
in  the  problem  of  placing  in  occupation  the  tuberculous  patient  is 
increased  by  the  fact  that  about  75^  of  the  patients  coming  into 
sanatoria  are  moderately  advanced  or  advanced  and  many  insist  in 
returning  to  employment  while  the  disease  is  still  active,  the  bodily 
strength  reduced  and  relapse  probable  if  work  is  too  strenuous. 

The  present  methods  of  treatment  of  tuberculosis,  with  the 
sanatorium  as  its  center,  fail  to  heal  the  disease  sufficiently  to  enable 
many  patients  to  return  to  random  or  customary  occupations.  It  is 
fairly  safe  to  say  that  present  methods  of  treatment  have  been  per- 
fected about  as  far  as  this  system  will  go.  It  is  obvious  then  that 
if  patients  can  not  be  made  more  physically  fit  to  enter  general  live- 
lihood, then  the  livelihood  must  be  modified  to  fit  the  limitations  of 
the  patient. 

This  procedure,  known  as  Retraining  and  Re-establishment  has 
recently  had  a  valuable  try-out  thanks  to  the  federal  laws  bearing 
upon  the  service  and  ex-s6rvice  men.  The  result  in  tuberculosis  have 
been  very  encouraging. 

The  Rutland  Private  Sanatorium  Association,  which  has  special- 
ized on  occupational  problems  related  to  tuberculosis  for  about  ten 
years,  has  been  operating  a  special  school,  known  as  the  New 
England  Vocational  School,  under  an  agreement  with  the  Federal 
Board  for  Vocational  Education,  The  following  tables  show  the  per- 
centage of  patients  seeking  vocational  training  of  the  kind  furnished 
up  to  the  present  at  the  school ;  the  percentage  of  daily  attendance ; 
the  nationalities  in  each  course  and  the  previous  occupations  of  the 
men. 

NEW  ENGLAND  VOCATIONAL  SCHOOL 

Established  for  Ex-service  Men 

Rutland,  Massachusetts,  June  IS,  1920. 

Number  of  ex-service  men  in  Rutland 102 

(compensable  72-71%)   (noncompensable  30-29%) 

Number  seeking  Vocational  Training SO  49% 

Number  seeking  Occupational  Therapy 21  21% 

Number  not  offered  Occupational  Therapy 28  27% 

Number  refusing  training 4        

97% 
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MEN  TAKING  TRAINING  AT  THE  VOCATIONAL  SCHOOL 

Classes                                                             No.  Enrolled  Per.  Per.  Attend. 

Academic 14  28%  60% 

Auto  Mechanics  and  Chauffeuring 11  22%  50% 

Typewriting  and  Bookkeeping 7  14%  80% 

Poultry 4  8%  70% 

Drafting 14  28%  72% 

SO  100%  Aver.  72% 

MEN  TAKING  OCCUP.  THERAPY  AT  THE  VARIOUS  SANATORIA 
Occupational  Therapy 21 


NATIONALITY  OF  MEN  TAKING  TRAINING  AT  VOCATIONAL  SCHOOL 

Type. 


Academic  AutoMech. 

and  B'k'p. 

Poultry 

Draft. 

Per. 

American   .     . 

7 

6 

S 

2 

11 

62% 

English 

1 

0 

1 

0 

0 

4% 

French 

1 

1 

1 

1 

0 

8% 

Italian 

3 

3 

0 

0 

0 

12% 

Greek   .     .     . 

1 

1 

0 

0 

1 

6% 

Colored  (Amer.) 

0 

0 

0 

1 

1 

4% 

Swedish 

1 

0 

0 

0 

0 

2% 

Armenian 

0 

0 

0 

0 

1 

2% 

NATIONALITY  OF  MEN  TAKING  OCCUPATIONAL  THERAPY 

American 21  100% 

Sanatoria  Enrollment  will  be  increased  by  about  20  on  the  twentieth  of 
June  due  to  the  employment  of  an  additional  occupational  aide. 


OCCUPATIONS  OF  MEN  ATTENDING  THE  VOCATIONAL  SCHOOL 


B'k'p'g 

Acad. 

Auto  Mech. 

Draft. 

and  Type. 

Poultry    Total 

Bookkeeper   .... 

.     0 

1 

0 

0 

0                1 

Brass  Polisher     .      .      . 

.     0 

0 

1 

0 

0                1 

Cabinet  Maker    . 

.     1 

0 

0 

0 

0                1 

Chemist 

.     0 

0 

0 

1 

0                1 

Caterer 

.     0 

0 

0 

0 

1                 1 

Cotton  Sampler  and  Tesl 

er    0 

0 

0 

1 

0                1 

Concrete  Structural  Wort 

er    0 

0 

0 

1 

0                1 

Clerk         

.     0 

0 

2 

1 

0                3 

Carpenter      .... 

.     0 

0 

2 

0 

0                2 

Farmer 

.     0 

1 

0 

0 

0                1 

Fireman 

.     0 

0 

0 

0 

1                 1 

Grocer      

.     1 

1 

0 

0 

0                2 

Foreman  (steel  and  iron) 

.     0  • 

1 

0 

0 

0                1 

Forester 

.     1 

0 

0 

0 

0                1 

Foreman  (equipment) 

.     0 

0 

1 

0 

0                1 

Insurance  Auditor    .     . 

.     0 

0 

0 

1 

0                1 

Lineman        .... 

.     0 

0 

1 

0 

0                1 

Machinist      .... 

.     2 

1 

3 

1 

0                7 

Mariner 

.     0 

0 

1 

0 

0                1 
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Acad.  AutoMech.  Draft. 


B'k'p'g 
and  Type.  Poultry 


Miner 0 

Mill  Hand 2 

Metal  Polisher    .     .     .     .  0 

Printer 0 

Purchasing  Agent     .      .      .  0 

Presser  Tailor      .      .      .     .  1 

Restaurant  Manager      .      .  1 

Shoe  Cutter 1 

Student    1 

Tiremaker 0 

Telegrapher 0 

Tool  Operator     .     .     .      .  1 

Weaver 1 

Watch  Maker      .      .     .     .  1 

Waiter 0 

Coremaker 0 

14 


1 
0 
0 
0 
1 
0 
0 
0 

1 
1 

0 
0 
0 
0 

1 
1 

11 


1 

0 
0 

1 

0 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 

14 


Total 

2 

'    2 

1 

2 


SO 


OCCUPATIONS  OF  MEN  TAKING  OCCUPATIONAL  THERAPY. 


Attendant  (hospital) 
Buyer  (leather) 
Broker  (insurance) 
Clerks       .... 
Carpenter 
Engineer  (civil) 
Engineer  (stationary) 
Iron  Worker  (structural) 
Laborer 


Machinist 3 

Mariner 2 

Meat  Cutter 

Motorman 

Salesman 

Student         

Teamster 

Waiter 


Total  21 

With  but  few  exceptions  no  pressure  has  been  exerted  upon  the 
men  to  obtain  their  attendance  and  it  is  very  encouraging  to  find 
that  out  of  a  total  of  102  men  in  all  stages  of  the  disease,  many  con- 
fined to  bed  constantly,  fifty  have  voluntarily  signed  up  with  definite 
instructional  courses,  and  out  of  these  the  ddily  voluntary  attendance 
has  been  72  per  cent. 

This  speaks  volumes  in  favor  of  the  establishing  of  well  man- 
aged vocational  schools  in  connection  with,  at  least,  large  groups  of 
male  patients. 

Only  four  men  out  of  102  refused  training. 

Occupational  therapy,  so-called,  was  prescribed  and  accepted 
by  twenty-one,  among  which  the  daily  attendance  is  practically 
100%.  Because  of  lack  of  another  teacher,  twenty-eight  men  have 
not  been  offered  occupational  therapy,  but  within  a  fortnight  they 
will  be  included  undoubtedly  in  the  list.    As  new  courses  are  added 
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some  additional  enrollment  always  follows,  the  next  courses  to  be 
established  being  watch  repairing,  typewriter  repairing,  and  wood- 
working, including  carpentry  and  furniture  making.  The  following 
is  a  list  of  courses  showing  the  practical  foundation  course  and 
related  studies. 


SHORT  UNIT  COURSES  NOW  BEING  CONDUCTED— JUNE  1920. 
INDUSTRIAL  DEPARTMENT. 


Practical  Work 


Architectural 


Chauffeuring 
House  Carpentry 


Related  Work 


-,    ,      .    ,  T-.     ,..  ( Blueprint  Reading 

Mechanical  Drafting |  Shop  Mathematics 


Academic  Work 
*(See  below) 


Drafting  I  ^'^"  Reading- 

uraiung )  TUot>,»Tv,afiVc  * 


Mathematics  for  Builders 


A   i        u-1    n*    u     •  J  Shop  Mathematics 

Automobile  Mechamcs 1  Shop  Sketching 

\  Shop  Mathematics 

I  Repair  Work 

j  Plan  Reading 

I  Mathematics  for  Builders 

Mi«  Work  (wood) }  SSicf 


COMMERCIAL  DEPARTMENT. 


Practical  Work 


Related  Work 


Academic  Work 


Tvnpwritinff  f  Dictaphone  Operating       *(See  below) 

lypewnting <  Penmanship 

Comptometer  Operating  .... 
Mimeograph  Operating  .... 
Bookkeeping        


J  Commercial  Arithmetic 
I  Penmanship 

J  Typewriting 
I  Penmanship 

f  Commercial  Arithmetic 
I  Penmanship 


AGRICULTURAL  DEPARTMENT. 


Practical  Work 


Related  Work 


T-.  •     ■  (  Care  of  Animals 

Dl'^yns I  Farm  Accounting 

^"-M""--        l^Z^cctSg 

T^-i'G--'-'-^ \f:'IS!c2S!., 

B- Culture 1  ISXcc!^„?U„g 


Academic  Work 
*(See  below) 
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SHORT  UNIT  COURSES  TO  BE  STARTED  ON  JUNE  1,  1920. 

INDUSTRIAL  DEPARTMENT. 

Practical  Work  Related  Work  Academic  Work 

„,  ^  ,  „       .  .  (  Shop  Sketching  *(See  below) 

Watch  Repairing {  Shop  Mathematics 

rr^  -.      n       •  ■  i  Shop  Sketching  "         " 

Typewriter  Repairing     .....      j  ghop  Mathematics 

♦Academic  Work — English,  Spelling,  Arithmetic,  History  and  Civics. 

It  is  distinctly  inspiring  to  walk  among  these  men  in  their  class 
rooms  and  inquire  of  any  man  at  random,  "How  long  have  you  been 
in  this  country?  What  was  your  last  work  before  going  into  military 
service?  What  are  you  studying?  How  do  you  like  it?  What  are 
you  planning  to  become  in  the  future?  What  is  your  physical  con- 
dition? How  does  this  study  or  practical  instruction  apply  to  the 
future  occupation  you  have  in  mind?" 

In  other  words  the  New  England  Vocational  School  is  combining 
scientific  medical  knowledge  of  the  physical  needs  of  the  patient  with 
scientific  individual  vocational  instruction  and  vocational  guidance 
to  the  end  of  fitting  with  all  possible  exactness  the  specific  man  to  a 
specific  occupation,  i.e.  occupational  adaptation. 

In  passing,  please  note  that  the  plan  of  the  New  England  Voca- 
tional School  is  to  bring  the  school  to  the  patient  and  not  send  the 
patient  away  to  the  school,  and  that  all  of  these  cases  are  definitely 
active  cases  of  tuberculosis. 

On  the  other  hand,  already  one  case  out  of  every  four  of  the 
arrested  cases  of  tuberculosis  who  have  been  sent  to  the  well  known, 
old  established  schools  or  colleges  in  the  cities  and  towns  of  the  New 
England  district  have  broken  down  again  and  have  been  compelled 
to  retake  sanitarium  treatment.  The  most  gratifying  part  of  the 
story  is  that  these  same  men  on  returning  to  Rutland  for  treatment 
are  regaining  their  health  very  satisfactorily,  while  following  the 
identical  courses  they  pursued  unsuccessfully  in  the  other  schools  and 
colleges.  The  secret  of  this  lies  in  the  hygienic  life  led  by  the  patient 
and  in  the  understanding  medical  oversight  which  limits  his  activities 
at  the  correct  point. 

What  more  need  be  said  of  the  compelling  advantage  of  bringing 
the  school  to  the  patient?  Furthermore,  what  possible  objection  can 
be  raised  to  the  idea  of  a  similar  school  for  civilian  patients  if  it  is 
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successful  with  the  ex-service  men?  Is  not  a  new  and  more  interest- 
ing stage  in  the' treatment  of  tuberculosis  about  to  dawn?  Also  will 
not  such  an  educational  and  vocational  system  help  to  popularize 
the  institutions  into  which  such  large  sums  of  money  are  annually 
being  poured  and  help  overcome  the  public  and  professional  apathy 
with  which  the  institutional  treatment  is  now  so  generally  viewed? 

This  then  is  another  humanizing  agent  that  should  be  added  to 
the  general  treatment  of  tuberculosis  with  the  object  in  the  end  of 
saving  more  lives. 

So  much  then  for:  I.  Psychotherapy  by  Occupation,  and 
II.  Re-education  and  Re-establishment  for  Industry. 

III.    Remunerative  Employment  in  Industrial  Sanitorium. 

On  finding  that  among  private  patients  the  exhaustion  of  funds 
prevented  a  continuance  of  treatment,  the  Rutland  Private  Sani- 
torium Association  began  about  five  years  ago  to  develop  a  system 
whereby  needy  patients  might  find  a  means  of  helping  themselves  to 
partially  or  completely  support  themselves  while  taking  treatment. 
The  "workshop"  or  industrial  sanitorium  of  the  Rutland  Private 
Sanitorium  Association  was  erected  chiefly  for  this  purpose.  In  this 
building  needy  patients,  able  to  participate  in  work  for  not  less 
than  two  hours  daily,  lived  on  a  cooperative  basis  and  were  given 
such  work  as  a  youthful  enterprise  of  this  sort  could  offer.  For 
manual  labor  in  the  year  1918  only  twenty  cents  an  hour  was  paid 
for  work  performed  by  patients.  The  only  normally  paid  persons 
were  those  doing  a  high  type  of  fund  soliciting  and  administrative 
work.  Farm  and  shop  work,  handcraft,  bookkeeping,  housekeeping, 
janitor  service,  etc.  were  provided.  The  actual  per  capita  cost  of 
living  maintenance,  even  in  this  small  group  was  only  about  $12.00 
per  week,  that  is,  less  than  the  per  capita  cost  of  maintenance  at  the 
Rutland  State  Sanitorium  in  the  same  year.  The  fortunate  patient 
was  able  to  leave  a  private  sanitorium  where  the  average  charges  per 
week  were  $24.00  and  step  into  a  medically  suitable  place  with  the 
charges  of  only  $12.00  per  week.  The  Industrial  Sanitorium  was 
the  most  popular  private  sanitorium  in  Rutland.  While  some 
patients  were  being  paid  as  beginners  only  forty  cents  per  day,  some 
were  earning  a  salary  occasionally  of  $50.00  per  week,  the  total 
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income  throughout  the  year  of  the  group  just  paying  the  cost  of 
maintenance  of  all.  Among  the  patients  were  those  who  had  had 
pneumothorax  treatment,  and  all  stages  of  the  disease  as  well  as 
open  and  closed  cases  were  represented. 

This  opportunity  at  self-respecting  self-support  according  to 
some  patients  saved  their  lives. 

Ten  percent  of  all  my  patients  at  a  given  time  were  residents 
at  the  workshop  or  industrial  sanitorium. 

The  advantages  of  this  system  are: — 

1.  Reduction  or  prevention  of  "nerves." 

2.  Physical  try-out  and  hardening  up  under  medical  super- 
vision. 

3.  Making  the  patients'  spare  strength  as  productive  as 
possible. 

4.  Relief  from  some  or  all  of  the  financial  burden  from  those 
who  are  supporting  the  patient. 

5.  A  minimum  cost  of  living  maintenance. 

6.  Removal  of  patient  from  the  air  of  invalidism  of  a  sani- 
torium to  surroundings  with  normal  interests. 

7.  Prolongation  of  stay  of  the  patient  in  the  health  community. 
The  results  of  this  experiment  have  been  recorded  in  the  Boston 

Medical  and  Surgical  Journal.  I  have  not  observed  any  harmful 
result  on  the  lung  process  and  have  been  surprised  often  to  find 
under  actual  test  how  much  m.ore  arduous  work  patients  were  able 
to  stand  than  I  had  anticipated. 

As  a  result  of  this  experiment  I  am  convinced  that  most  institu- 
tions treating  tuberculosis  should  have  a  separate  residential  indus- 
trial department,  both  for  the  advantages  to  the  individual  patient 
and  to  those  persons  or  agencies,  either  public  or  private,  who  are 
supporting  him,  and  also  for  the  purpose  of  producing  a  visible 
encouraging  goal  to  work  toward  for  those  patients  who  as  yet  are 
not  able  to  participate  in  activities  but  who  can  see  the  work  being 
done  by  those  who  may  have  been  as  ill  as  themselves. 

IV.   Residential  Co-operative  (or  Subsidized)  Industrial 

Colony. 

The  plan  just  described  was  particularly  promising  in  meeting 
the  needs  of  the  chronic,  indolent,  relatively  inactive  but  positive 
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class  of  tuberculosis  who,  at  present,  if  institutionalized  may  be 
doomed  to  a  parasitic  residence  up  to  six  or  more  years. 

An  epic  should  be  written  to  the  patient  with  chronic  fibroid 
phthisis  to  paint  his  ostracism,  his  loneliness,  his  hope  deferred,  and 
his  galling  sense  of  dependence,  his  lack  of  conscious  usefulness,  his 
suffering  if  incarcerated  in  some  institution! 

What  is  the  solution  for  his  woes? 

There  is  none  better  than  life  with  or  without  his  family  in  a 
suitably  located  industrial  colony,  where  both  he  and  his  family  can 
find  interesting  employment  (he  to  the  limit  of  his  strength) ;  and 
where  maintenance  cost  is  reduced  by  scientific  study  and  manage- 
ment, where  housing  requirements  are  pre-arranged  for  him  and 
where  study  to  better  himself  and  amusements  that  he  can  stand  and 
a  sympathetic  community  feeling  can  be  found,  but  all  under  medical 
supervision. 

In  my  opinion  such  a  residential  industrial  colony  is  the  next 
great  step  in  the  control  of  tuberculosis.  We  are  bending  our  steps 
in  that  direction  with  all  possible  energy  in  Rutland. 

Thus  through  our  work  in 

1 .  Psychotherapy  by  occupation, 

2.  Re-education  and  re-establishment  in  industry  through  a 
vocational  school, 

3.  Remunerative  employment  by  an  industrial  sanitorium,  and 

4.  A  residential  cooperative  industrial  colony  for  the  late 
staying  guests, 

we  expect  to  add,  and  have  already  added  something  striking  to  both 
the  interest  in  and  the  eradication  of  tuberculosis. 

DISCUSSION. 

Dr.  Frank  A.  Cr.\ig,  Philadelphia :  There  is  no  phase  of  the  tuberculosis 
subject  that  is  so  important  and  interesting  as  this  brought  up  by  Dr.  Crane. 
As  far  as  the  arrested  case  is  concerned,  an  attempt  was  made  here  at  the  Phipps 
Institute,  when  it  was  first  started,  and  was  carried  on  for  a  few  years,  to  pro- 
vide occupation  for  such  cases,  and  since  then  at  White  Haven  there  has  been 
established  a  training  camp  for  nurses.  A  certain  number  of  women  were  thus 
placed  in  a  position  to  earn  their  living  and  retain  their  health.  The  women 
have  been  pretty  well  looked  after,  as  far  as  the  training  school  is  concerned, 
but  there  is  great  need  of  some  occupation  for  the  male  patients.  It  is  a  ques- 
tion, in  a  dispensarj'  of  this  kind  here,  what  to  do  with  patients  who  have 
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returned.  We  attempted,  at  one  time,  to  run  a  shirtwaist  factory,  where  the 
patients  were  allowed  to  work  for  so  many  hours  a  day  according  to  their 
strength.  While  successful  from  the  standpoint  of  the  health  of  the  patients,  it 
was  not  successful  financially,  because  the  competition  was  so  close  and  because 
of  the  high  overhead  charges  and  the  uncertain  character  of  the  labor.  I  am 
interested  in  hearing  Dr.  Crane's  full  results. 

Dr.  E.  O.  Otis,  Boston :  In  the  city  of  Boston  occupational  therapy  has 
been  undertaken.  During  the  last  year  the  Boston  Therapeutic  Association 
secured  the  services  of  a  woman  who  had  done  army  work  in  this  direction. 
We  found  the  enterprise  very  succssful.  Most  of  these  patients  are  in  the 
advanced  stage  of  tuberculosis,  and  many  welcome  anything  that  will  give  them 
something  to  do.  Curiously  enough,  we  found  that  the  Anglo-Saxons  and  the 
Irish  were  the  ones  that  cared  the  least  about  it.  The  Italians,  Russians,  Jews, 
etc.,  were  more  anxious.  Weaving,  rubber  working,  bead-work  and  that  sort  of 
thing  were  done,  and  they  were  paid  so  much  for  their  work.  There  was  no 
difficulty  in  marketing  the  kind  of  baskets  they  made.  The  question  to  me  is 
to  find  something  that  can  be  readily  made  by  these  patients  and  that  is 
readily  salable,  so  that  they  may  have  the  encouragement  of  receiving  certain 
definite  pay  for  the  work  they  do.  We  found  it  a  great  source  of  reUef  from 
the  monotony  of  the  life  there  to  many  patients. 

Dr.  Nathaniel  K.  Wood,  Boston :  One  thing  that  Dr.  Otis  forgot  to  say 
about  what  Dr.  Crane  is  doing  in  Rutland  is  this:  One  reason  that  this  occu- 
pational therapy  has  been  a  success  is  that  he  has  had  some  devoted,  well- 
trained  business  men  who  have  given  their  thought  and  energy  to  planning 
things  that  could  be  readily  sold,  and  they  have  used  the  same  business  sagacity 
regarding  the  disposition  of  the  things  made  that  they  would  show  in  carrying 
on  a  private  business.  That  is  one  of  the  ways  that  the  public  at  large  can 
help  the  tuberculous  individual.  He  can  work  a  few  hours  a  day,  if  someone 
else  supplies  the  brain  power,  to  make  that  possible.  I  think  that  this  can  be 
made  a  very  important  part  of  the  treatment  of  tuberculosis. 

Dr.  J.  H.  Elliott,  Toronto,  Canada:  It  is  too  late  to  say  much.  I  just 
want  to  make  a  plea  for  the  other  class  of  cases.  We  have  these  ItaHans  in  our 
cHnics  with  chronic  diseases  of  the  chest,  and  the  same  provision  that  is  being 
made  for  the  employment  of  the  chronic  tuberculous  patients  ought  to  be  made 
for  the  cases  of  chronic  bronchitis  with  recurrent  attacks.'  A  man  with 
empyema  with  recurrent  attacks  becomes  worse  each  week.  A  man  with 
bronchitis  of  the  tuberculous  type,  a  man  with  bronchiectasis,  etc.,  we  should 
widen  our  outlook  to  cover.  If- any  sanitorium  is  going  to  undertake  to  pro- 
vide occupation  for  the  chronic  tuberculous  patient,  it  might  as  well  widen 
the  scheme  and  make  provision  for  the  chronic  non-tuberculous.  By  making  a 
wider  problem  of  it,  you  will  cut  down  the  per  capita  cost. 
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What  is  the  effect  of  an  attack  of  influenza  on  previously  exist- 
ing pulmonary  tuberculosis?  This  question  has  been  asked  countless 
times  during  the  past  two  years.  Physicians  all  over  the  country 
and  especially  those  who  deal  extensively  in  pulmonary  diseases  have 
again  and  again  met  this  problem  and  worried  over  its  solution. 
There  is  an  amazing  difference  of  opinion  in  regard  to  it.  Some, 
notably  Fishberg,  have  held  that  consumptives  possess  a  high  degree 
of  immunity  against  influenza  and  that  an  attack  of  this  disease  does 
little  or  no  harm  to  the  previously  existing  tuberculous  process; 
others  look  upon  it  as  a  very  grave  and  serious  complication. 

Raymond  Pearl,  of  the  Department  of  Vital  Statistics  of  Johns 
Hopkins  University,  in  a  preliminary  report  has  furnished  the  most 
valuable  information  on  this  subject  that  I  have  seen.  Of  over 
2,000  tuberculous  persons  that  he  investigated,  25^  had  influenza; 
of  8,000  non-tuberculous  persons  22.3%  had  influenza.  This  differ- 
ence is  small  and  not  significant  one  way  or  the  other. 

The  question  of  immunity  is  an  interesting  one.  Does  the  con- 
sumptive really  possess  any  such  immunity  or  is  the  decreased 
incidence  of  influenza  among  consumptives  which  apparently  does 
exist  as  compared  with  the  incidence  among  the  population  at  large 
due  to  the  careful  hygienic  and  better  living  conditions  under  which 
the  consumptive  lives.  This  is  not  an  easy  question  to  answer.  In 
order  to  get  further  light  on  it  from  the  experience  of  others,  I  wrote 
personal  letters  to  a  representative  group  of  physicians  whose 
practice  deals  largely  with  cases  of  pulmonary  tuberculosis  and 
asked  their  opinion  as  to  the  relation  of  influenza  and  tuberculosis 
and  the  effect  of  one  on  the  other.  The  replies  that  I  received  which 
I  summarize  here  are  of  interest. 

Two  out  of  fifteen  replies  stated  that  they  had  no  cases  of 
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influenza  at  their  respective  institutions.  I  feel  that  they  are  to  be 
congratulated  for  this  remarkable  record. 

Dr.  E.  R.  Baldwin  of  Saranac  Lake,  states  that  his  experience 
at  Saranac  Lake  leads  him  to  beUeve  that  influenza  did  not  do  as 
much  harm  as  was  expected  especially  in  the  way  of  aggravating 
existing  tuberculous  disease;  undoubtedly  it  led  to  the  discovery  of 
many  hitherto  latent  cases.  Approximately  25%  of  the  patients 
arriving  at  Saranac  since  September,  1918,  gave  a  history  of  influenza 
and  attributed  in  their  own  minds  at  least  the  outbreak  of  their 
tuberculosis  to  that  disease. 

Dr.  C.  H.  Cocke  of  Asheville,  N.  C,  was  likewise  pleasantly  sur- 
prised by  the  way  advanced  cases  of  tuberculosis  stood  influenza. 
As  a  rule  he  feels  that  such  patients  withstood  this  disease  remark- 
ably well. 

Dr.  Bayard  Crane  of  Rutland,  Mass.,  is  of  the  opinion  that  a 
severe  attack  of  influenza  excites  the  tuberculous  process  seriously 
although  none  of  his  cases  died  directly  as  a  cause  of  this  disease. 

Dr.  Cleaveland  Floyd  of  Boston  does  not  feel  that  the  tuber- 
culous process  was  made  any  worse  by  influenza  unless  the  patient 
had  pneumonia  as  well.  His  impressions,  however,  in  regard  to  this 
are  still  unsettled. 

Dr.  H.  F.  Gammons  of  Dallas,  Texas,  holds  an  opposite  opinion 
and  states  that  at  least  75%  of  tuberculous  patients  suffered  an 
increase  in  their  trouble  as  a  result  of  influenza.  Of  the  patients 
entering  his  sanatorium  90%  did  not  have  any  signs  of  tuberculosis 
until  they  had  influenza.  The  follow-up  work  in  Texas  shows  that 
75%  of  former  patients  who  had  influenza  have  died;  whether  or 
not  death  was  due  to  influenza  or  tuberculosis,  however,  is  not 
known. 

Dr.  Hugh  M.  Kinghorn  of  Saranac  Lake,  N.  Y.,  had  a  very 
small  proportion  of  influenza  among  his  patients,  less  than  10%. 
Out  of  ten  cases,  two  died  and  eight  recovered,  of  whom  only  one 
was  made  worse  by  influenza. 

Dr.  George  N.  Lapham  of  Rutland  was  one  of  those  fortunate 
ones  who  had  no  case  of  influenza  among  his  patients.  Among  his 
discharged  patients  there  were  a  few  who  had  relapses  that  they 
attributed  to  influenza.     He  was  struck  by  the  comparatively  few 


TUBERCULOSIS  AND  INFLUENZA  113 

cases  of  this  disease  among  his  tuberculous  patients  and  believes  that 
tuberculosis  must  furnish  at  least  partial  immunity  against  influenza. 

Dr.  David  Lyman  of  Wallingford,  Conn.,  likewise  had  only  a 
few  cases.  Out  of  six  patients  with  influenza  only  one  was  appar- 
ently any  the  worse  for  this  experience. 

Dr.  C.  L.  Minor  of  Asheville,  N.  C,  feels  that  a  large  number 
of  our  present  cases  of  tuberculosis  are  the  direct  result  of  the 
influenza  of  1918-19.  Its  effect  on  previously  existing  tuberculosis 
is  to  make  it  much  worse.  As  a  routine  measure,  he  believes  that 
every  patient  with  influenza  should  be  under  careful  observation  for 
at  least  six  months  lest  tuberculosis  develop. 

Dr.  R.  C.  Paterson  of  Saranac  Lake,  N.  Y.,  considers  influenza 
a  serious  complication  for  anyone  who  has  or  has  had  tuberculosis. 
There  was  no  influx  of  tuberculous  cases  immediately  after  the 
epidemic,  but  since  the  spring  of  1919  many  patients  have  come  to 
Saranac  for  the  first  time  or  for  a  relapse  who  definitely  dated  their 
trouble  from  their  influenza. 

Dr.  Andrew  Peters  of  Liberty,  N.  Y.,  writes  for  Dr.  B.  H. 
Waters  of  the  Loomis  Sanatorium  that  only  ten  patients  contracted 
influenza;  of  these  nine  are  living,  five  of  whom  are  in  satisfactory 
condition.  Out  of  1,227  ex-patients,  from  whom  inquiry  was  made 
as  to  influenza,  only  70  or  5^%  reported  that  they  had  had  this 
disease.  Of  these  16  or  22^  died  of  influenza,  eight  had  relapses 
apparently  due  to  this,  and  35  or  50%  are  now  in  good  condition 
having  apparently  suffered  no  ill  effects. 

Dr.  O.  S.  Pettingill  of  the  Western  Maine  Sanatorium  reports 
that  out  of  2>2>  influenza  cases  at  his  sanatorium  only  one  died  and 
in  only  three  cases  did  the  influenza  do  any  apparent  harm.  The 
rest  are  all  alive  and  well. 

Dr.  F.  M.  Pottinger  of  Monrovia,  Cal.,  has  observed  a  number 
of  patients  who  had  tuberculosis  without  knowing  it,  whose  infec- 
tion was  lighted  up  by  influenza;  where  the  influenza  was  at  all 
severe  it  has  made  the  tuberculous  process  worse  and  has  reduced 
the  patient's  chances  of  getting  well.  On  the  other  hand  he  believes 
that  not  only  are  tuberculous  patients  certainly  not  any  more 
susceptible  to  influenza  but  probably  less  so. 

Dr.  J.  M.  Wise  of  the  New  Hampshire  State  Sanatorium  writes 
that  out  of  49  of  his  patients  who  had  influenza  there  were  22  or 
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45^0  in  whom  the  influenza  did  no  harm;  six  died  as  the  immediate 
result  of  influenza  of  whom  five  were  already  unfavorable  cases,  and 
five  died  later  of  tuberculosis  which  was  made  worse  by  influenza. 
He  is  of  the  opinion  that  influenza  does  distinct  harm  to  the  tuber- 
culous patient. 

Here  then  are  expressions  of  opinion  from  men  of  wide  experi- 
ence coming  from  every  part  of  the  country.  These  opinions  vary 
widely  from  those  who  believe  influenza  to  be  a  most  dangerous  and 
fatal  complication,  almost  invariably  doing  harm  as  shown  by  Dr. 
Gammons'  figures  among  ex-patients  in  Texas,  to  those  who  consider 
influenza  always  a  serious  but  not  always  a  dangerous  complication 
and  whose  faith  that  the  tuberculous  patient  does  possess  a  certain 
degree  of  immunity  against  influenza  seems  to  be  borne  out  by  their 
figures.  The  experience  of  Dr.  Waters  and  Dr.  Peters  at  Loomis, 
based  on  their  discharged  patients,  seems  to  bear  this  out  and  is  at 
distinct  variance  to  that  of  Dr.  Gammons  of  Texas. 

In  order  to  get  further  light  on  this  subject  I  have  studied  the 
history  of  the  epidemic  as  it  affected  the  patients  in  Massachusetts 
Sanatoria  for  consumptives  and  I  have  looked  up  the  the  present 
condition  of  those  patients  who  came  down  with  influenza  while  in 
our  state  sanatoria. 

The  incidence  of  influenza  among  the  population  at  large  in 
Massachusetts  was  3.5%  in  the  year  1918,  considerably  less  in  1919. 
The  incidence  of  influenza  in  our  state  sanatoria  during  the  entire 
years  1918  and  1919  was  4.4%.  Its  fatality  in  the  state  at  large  was 
9.5%  in  1918,  7.6%  in  1919;  its  immediate  fatality  at  our  state 
sanatoria  was  16.5%  and  its  ultimate  fatality  as  far  as  I  have  been 
able  to  ascertain,  including  in  this  deaths  of  patients  whose  tuber- 
culous process  was  apparently  made  worse  by  influenza  so  that  the 
latter  was  the  indirect  cause  of  death,  was  22%. 

These  figures  certainly  do  not  show  any  particular  immunity  to 
influenza  among  tuberculous  patients  nor  anything  to  indicate, 
judging  from  the  mortality  figures,  that  influenza  is  not  a  serious 
complication.  On  the  other  hand  it  is  well  to  remember  that  of  the 
2,000  patients  on  whom  this  study  is  based  44%  were  in  the 
advanced  stages  of  consumption  and  that  of  the  213  who  contracted 
influenza  71  or  33%  went  through  a  typical  attack  and  recovered 
without  apparently  any  serious  after  effects.     Of  these  213  patients 
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who  had  influenza  then,  ll^/c  recovered  without  any  ill  effects,  20% 
were  apparently  made  worse  though  living  at  present,  and  22%  died 
either  directly  of  influenza  or  indirectly  later  on  of  tuberculosis  made 
worse  by  influenza. 

Can  one  deduce  anything  from  these  figures?  I  think  not. 
Although  the  incidence  of  influenza  among  patients  at  our  state 
sanatoria  was  greater  than  that  among  the  people  of  Massachusetts 
as  a  whole,  it  was  vastly  less  than  its  incidence  at  other  state  institu- 
tions, such  as  our  insane  asylums,  etc.,  and  among  nurses  at  our 
large  general  hospitals  and  indeed  among  the  public  at  large  in  the 
crowded  quarters  of  our  large  cities.  The  mortality,  22%,  at  first 
seems  distressingly  large,  but  as  I  explained  above  considering  the 
fact  that  of  those  who  died  the  greater  number  were  already 
advanced  consumptives  for  whom  in  most  instances  the  prognosis 
was  necessarily  bad  even  without  influenza,  this  high  death  rate  is 
not  so  appalling.  To  me  it  is  rather  encouraging  that  the  influenza 
did  no  more  harm. 

What  can  we  learn  from  our  experiences  with  such  an  epidemic 
as  this  with  especial  regard  to  tuberculosis?  I  would  answer  this 
briefly  as  follows: — 

(1)  Eternal  vigilance  is  the  price  of  safety.  We  must  regard 
any  patient  who  comes  down  with  a  cold  or  other  acute  symptom 
whether  or  not  he  has  tuberculosis,  or  dwells  inside  or  outside  a 
sanatorium,  as  a  possible  case  of  influenza  and  at  all  events  a  source 
of  contagion. 

(2)  Although  it  is  quite  possible  and  I  personally  believe 
probable  that  the  tuberculous  patient  does  possess  a  certain  degree 
of  immunity  against  influenza,  this  must  not  be  taken  for  granted 
and  every  effort  must  be  made  to  prevent  his  getting  it, 

(3)  The  treatment  of  the  tuberculous  patient  with  influenza 
is  the  same  as  that  of  the  person  without  tuberculosis  and  should  be 
based  on  rational  lines  of  rest,  elimination  and  stimulation  when 
necessary.  It  should  be  regarded  at  all  times  as  a  serious  but  by  no 
means  a  hopeless  or  fatal  complication. 

(4)  Post  influenzal  bronchitis  and  debility  are  real  and  definite 
clinical  entities  but  in  many  cases,  however,  they  serve  merely  to 
disguise  a  newly  awakened  pulmonary  tuberculosis.  In  every  case 
of  influenza  when  there  is  either  a  cough  or  prolonged  physical 
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depression  following  the  disease  the  patient  should  be  kept  under 
careful  and  constant  supervision. 

(5)  The  early  diagnosis  of  pulmonary  tuberculosis,  always  a 
difficult  task,  has  been  made  increasingly  so  on  account  of  influenza 
and  its  effects.  While  undoubtedly  many  cases  of  tuberculosis  have 
been  discovered  or  made  active  on  account  of  influenza,  there  are 
numerous  patients  who  have  been  wrongly  classified  as  consumptives 
owing  to  signs  and  symptoms,  constitutional  and  referred  to  the 
lungs  that  were  really  due  to  influenza  and  not  to  tuberculosis.  Care, 
conservatism  and  common  sense  are  needed  now  more  than  ever  in 
handling  this  difficult  problem. 

DISCUSSION. 

Dr.  Charles  L.  Minor,  Asheville,  N.  C. :  I  am  sorry  that  Dr.  Hawes,  in 
his  questionnaire,  did  not  ask,  first:  "Does  influenza  awaken  a  sleeping,  but 
unrecognized,  tuberculosis?"  Second:  "Is  the  tuberculous  patient  unduly 
susceptible  to  influenza?"  Third:  "Does  influenza  occurring  in  a  tuberculous 
patient  increase  the  rapidity  of  the  process?"  The  answer  answers  all  these 
things  and  you  cannot  get  a  definite  idea  from  it.  I  have  expressed  my  views 
so  recently  that  I  do  not  go  over  it.  I  have  no  doubt  that  the  patients  coming 
to  me  at  Asheville,  partly  sent  and  partly  coming  of  their  own  accord,  who  had 
shown  no  symptoms  of  tuberculosis  were  in  the  epidemic  of  1914-15,  which 
suggested  to  me  that  influenza  woke  up  a  latent  tuberculosis.  That  must  be 
verified  by  sputum  examinations,  because  post-influenzal  conditions  indicated 
tuberculosis.  I  noticed  no  special  immunity.  By  quarantining  I  kept  it  out  of 
my  house,  but  others  had  it  hasten  to  a  fatal  termination  and  some  recovered. 
I  do  not  know  enough  to  draw  conclusions  as  to  its  effect  on  the  tuberculosis, 
but  I  do  on  always  previously  healthy  persons  sent  to  me  for  tuberculosis,  who 
were  worked  up  to  active  tuberculosis  by  the  attack  of  influenza.  I  think, 
however,  that  the  distinction  of  these  three  classes  should  be  made. 

Dr.  Gordon  Wilson,  Baltimroe:  My  experience  has  been  the  reverse  of 
Dr.  Minor's.  In  the  epidemic  of  1918-19,  I  saw  practically  no  deaths  in  these 
patients.  In  the  past  two  years  I  have  seen  many  patients  with  tuberculosis 
who  gave  a  history  of  influenza  having  started  up  the  chronic  cough  that  so 
frequently  follows  the  influenza.  The  investigation  showed  that  the  cough  had 
been  of  long  standing.  Because  of  the  cough's  persisting  it  was  thought  to  be 
tuberculosis.  They  had  localized  signs  at  the  apex  that  seemed  to  be  of  long 
duration.  My  own  opinion  has  been  that  where  we  had  a  severe  epidemic  with 
a  very  high  mortality  rate,  there  was,  if  anything,  a  decreased  number  of  cases 
of  tuberculosis  appearing  after  it. 

Dr.  James  Alexander  Miller,  New  York :  I  think  this  is  a  very  inter- 
esting subject,  but  I  find  myself  in  the  state  of  mind  of  Dr.  Wilson.     I  do  not 
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know  anything  more  than  I  did  a  few  months  ago  about  the  inter-relation  of 
these  two  serious  diseases.  The  value  of  the  questionnaire  method  is  doubtful. 
We  know  how  we  are  apt  to  treat  someone  else's  questionnaire.  That  is  the 
sort  of  thing  that  our  Chairman  spoke  of  this  morning.  While  we  may  do  it 
with  our  own  paper,  we  are  lax  as  to  how  we  answer  someone  else's  questions, 
because  we  do  not  hold  ourselves  primarily  responsible. 

Outside  of  that  there  are  two  matters  I  entirely  agree  with  Dr.  Hawes. 
During  the  last  two  years,  in  New  York  City,  we  have  never  had  so  many  cases 
of  tuberculosis  in  our  institutions  or  such  a  low  death  rate.  The  already 
decreasing  death  rate,  however,  the  last  ten  or  twenty  years  has  been  accelerated 
in  the  last  year  by  a  tremendous  decline,  23  per  hundred  thousand  as  against 
146  per  hundred  thousand  the  previous  year.  The  hospitals,  which  were  filled 
in  our  anti-tuberculosis  war,  are  half  empty.  My  service  at  Bellevue,  in 
which  is  a  clearing  house,  to  which  cases  come,  where  we  usually  have  people 
on  call  every  night,  with  a  capacity  of  ninety  beds,  has  not  run  more  than  sixty 
per  cent  of  its  capacity.  I  find  in  my  own  personal  cases  more  and  more  cases 
in  which  there  has  been  definite  influenza  sent  to  me  to  see  whether  there 
is  elimentary  tuberculosis.  We  have  a  difficult  problem  in  diagnosis.  I  have 
seen,  in  my  own  experience,  and  have  expressed  myself  as  believing  that  a  con- 
siderable number,  though  they  have  suspicious  symptoms,  are  found,  after 
study  and  observation,  to  be  post-influenzal  conditions  and  not  tuberculosis. 

Dr.  Chadwick,  Westfield,  Mass.:  I  should  Uke  to  speak  of  tuberculosis 
among  children.  I  have  a  children's  ward  in  which  most  of  the  cases  of  tuberculosis 
are  of  the  bronchial  gland  type.  A  few  are  cases  of  advanced  disease.  My  first 
case  of  influenza  appeared  in  that  ward  when  a  child  was  brought  in  sick  and 
in  a  short  time  sixty  of  the  eighty  children  in  it  had  influenza.  They  ran  the 
typical  course  of  four  to  seven  days'  fever.  Only  two  of  the  eighty  apparently 
suffered  ill  effects;  they  were  advanced  cases  of  tuberculosis  and  subsequently 
died.  It  seemed  to  me  that  the  tuberculosis  had  no  detrimental  effect  on  the 
children,  so  far  as  that  epidemic  of  influenza  was  concerned.  Now  this  year, 
our  financial  year  ending  December  1st,  twelve  per  cent  of  our  cases  admitted 
during  the  year,  above  two  hundred  and  eighty,  gave  a  history  of  having  been 
quite  well  until  they  developed  influenza.  They  considered  that  they  were  well 
until  they  developed  influenza.  They  considered  that  they  were  quite  well  until 
they  developed  their  first  attack  of  that  disease.  This  year,  from  the  cases 
admitted  since  December  1st,  I  think  will  show  even  a  larger  percentage  of  cases 
giving  a  history  of  tuberculosis  following  their  influenzal  attack.  In  Massachu- 
setts, in  1918,  the  mortality  from  tuberculosis  was  higher  than  in  1917.  In  1920 
there  has  been  a  marked  drop.  That  may  be  explained  by  the  fact  that 
influenza  killed  off  a  lot  of  advanced  consumptives;  so  the  average  will  be 
about  the  same  over  a  course  of  a  few  years. 

Dr.  J.  B.  Elliott,  Toronto,  Canada:  I  should  like  to  know  whether  the 
Doctor  can  give  out  any  evidence  as  to  the  opinion  expressed  by  Dr.  Chadwick 
that  influenza  caused  the  deaths  of  a  large  number  of  patients  with  advanced 
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tuberculosis.  Our  experience  has  been  that  in  the  sanatorium  where  the  nurses 
and  attendants  were  prostrated,  the  patients,  to  a  great  extent,  escaped,  even 
when  the  staff  members  were  laid  up  with  the  disease.  This  would  look  as  if 
the  tuberculous  do  escape  contagion  from  those  who  have  the  infection.  There 
is,  however,  no  question  that  it  did  have  a  very  harmful  effect  on  those  patients 
who  contracted  influenza.  It  appeared  to  have  awakened  into  activity  latent 
tuberculosis,  but  we  must  not  accept  the  statement  that  the  symptoms  began  at 
the  attack.  Any  such  statement  must  be  closely  questioned  and  received  with 
doubt. 

Dr.  J.  Perkins,  Providence,  R.  I. :  In  one  hospital  with  which  I  was 
connected  in  the  first  year  of  the  epidemic,  we  kept  the  disease  out  of  the 
hospital  among  the  patients,  although  there  were  some  cases  among  the  sisters 
attending  the  hospital.  This  winter  the  disease  got  into  the  wards,  the  men's 
ward  particularly,  where  there  were  chronic  cases  of  tuberculosis.  A  large  num- 
ber of  these  patients  had  pneumonia.  Among  those  that  did  get  influenza  it 
proved  fatal  through  pneumonia. 

Dr.  Carroll  E.  Edson,  Denver:  I  want  to  emphasize  the  point  that 
Dr.  Elliott  just  made,  that  we  must  distinguish  between  influenza's  beginning  an 
attack  of  tuberculosis  and  its  awakening  a  latent  tuberculosis  into  activity.  In 
one  case,  following  influenza,  there  appeared  anemia,  loss  of  weight,  loss  of 
appetite,  and  the  usual  picture  going  with  tuberculosis.  It  was,  therefore, 
studied  for  tuberculosis  and  there  was  found  from  the  clinical  findings,  confirmed 
with  x-ray  examination,  evidence  showing  that  tuberculosis  must  have  been  well 
established  before  the  patient  had  contracted  influenza. 

There  is  a  second  group  of  cases  that  Dr.  Elliott  especially  referred  to 
which  I  want  to  emphasize.  These  patients  stated  that  their  attack  of  illness 
had  begun  with  influenza.  We  know  how  many  cases,  latent  to  a  certain  point, 
begin  with  an  attack  of  fever,  cough  and  discomfort,  simulating  an  acute  illness. 
These  cases  may  have  been  early  pulmonary  tuberculosis,  the  patient  not  having 
had  influenza  at  all.  Every  case  treated  for  influenza  during  the  last  two 
winters  need  not  necessarily  have  been  influenza. 

Then  we  have  a  third  group  of  localized  bronchitis  or  broncho-pneumonia, 
which  gives  the  greatest  trouble  to  differentiate,  because  it  requires  careful  study 
to  distinguish  between  the  two  illnesses.  In  my  experience  a  considerable  pro- 
portion are  basal  rather  than  apical.  According  to  my  impression  we  see  more 
of  the  basal  than  of  the  apical  type  which  proves,  upon  watching,  to  be 
influenza.  I  have  thought  that  the  x-ray  photograph  gives  a  definite  type  of 
shadow — that  the  bronchial  tube,  though  running  to  the  bronchial  area  involved, 
shows  not  the  beaded  expanse  that  one  associates  with  a  tuberculous  process, 
but  is  a  more  severe  thickening,  as  of  a  chronic  bronchiectasis,  rather  than  the 
slowly  progressive  beaded  one.  I  have  not  enough  cases  for  statistical  value,  but 
it  is  an  impression  that  I  have  received. 

In  this  second  epidemic,  last  winter,  in  attempting  to  distinguish  between 
mild  influenza   and   a   good   sharp    attack   of    central    bronchitis,    which    the 


DISCUSSION  119 

patients  might  have  any  other  winter,  so  as  to  avoid  calling  everything 
influenza,  as  we  used  to  call  ever>thing  grippe,  I  used  what  seemed  to  me  a 
help  and  which  proved  sufficiently  common  to  finally  lead  me  to  put  weight 
on  it;  and  that  was  that  a  large  percentage  (more  than  three-fourths)  of  the 
cases  which  proved  to  my  cHnical  diagnosis  to  be  influenza  (not  my  bacterial 
diagnosis),  showed  the  presence  of  acetone  in  the  urine  within  twelve  hours  of 
the  onset  of  the  disease,  while  in  the  cases  that  were  not  influenzal  in  type  I 
got  a  very  small  percentage  of  acetone.  Acetone  in  the  urine  and  actone  bodies 
continued  throughout  the  illness,  and  in  the  cases  of  influenza  which  had  a  slow 
convalescence  cHnically,  with  fatigue  and  drag  and  general  debility,  the  acetone 
continued  to  be  present  in  the  urine  until  the  period  at  which  they  began  to 
feel  better — and  they  did  not  feel  well  until  the  acetone  had  disappeared.  My 
colleagues  did  not  find  this  so  frequently. 

Dr.  Delancey  Rochester,  Buffalo,  N.  Y. :  In  the  discussion  on  influenza 
at  Buffalo,  in  discussing  the  paper  of  one  of  the  Boston  men,  I  brought  out  the 
fact  that  I  had  found  in  most  cases  of  influenza  an  early  acidosis  and  had 
treated  them  by  giving  alkalies.  We  got  better  results  after  we  started  giving 
alkalies  than  in  any  other  way. 

Dr.  William  LeRoy  Dunn,  Asheville,  N!  C. :  Since  the  President's 
embargo  on  e.xperiences  and  impressions  was  put  in  force,  I  think  we  have  all 
been  a  Httle  slow  in  expressing  ourselves  quite  as  forcefully  as  we  feel  on  this 
subject.  There  is  one  point  on  which  I  wish  to  say  a  few  words  and  that  is  the 
question  of  the  apparent  immunity  conferred  upon  some,  at  least,  of  the  tuber- 
culous patients  by  the  epidemic  of  influenza.  During  that  epidemic  I  was  over- 
seas and  cannot  say  much  about  the  matter  from  personal  experience,  but  one 
group  of  patients  under  the  charge  of  mj^  associate,  Dr.  Gilboy,  reported  that 
among  eight  or  nine  tuberculous  patients  under  his  charge,  there  occurred  no 
case  in  which  he  was  willing  to  say  that  influenza  had  infected  the  patient.  On 
inquiry  I  found  that  the  attendants  and  nurses,  in  many  instances,  did  have 
distinct  influenza ;  so  much  so  that  the  personnel  of  the  place  was  more  or  less 
crippled  because  so  many  of  them  were  ill.  So  there  could  not  be  a  definite 
question  of  quarantine  having  had  anything  to  do  with  it.  He,  therefore,  gave 
the  impression  that  the  patients  were  more  or  less  resistant  to  influenza.  My 
personal  impressions  as  to  the  patients  who  have  come  to  me  have  been  very 
much  the  same  as  Dr.  Minor's.  There  are,  in  a  large  proportion  of  cases,  distinct 
histories  of  influenza  that  marked  the  onset  of  clinical  tuberculosis.  Of  course, 
for  years  we  have  been  getting  histories  of  grippe  in  our  cases,  but  I  beUeve  that 
in  taking  a  history  we  should  look  into  the  matter  and  see  whether  the  case 
really  deserves  the  diagnosis  of  influenza  or  not. 

Dr.  N.athaniel  K.  Wood,  Boston:  Regarding  the  small  number  of 
patients  admitted  to  our  sanatoria  since  the  epidemic,  I  would  say  that  there 
is  one  factor  that  should  be  taken  into  consideration.  In  and  about  Boston  the 
epidemic  started  in  September  and  reached  its  crisis  about  October  6th.  That 
was  the  period  when  the  people  in  the  community  were,  in  large  proportion. 
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away  on  vacations  and  purposely  delayed  their  return  to  the  city,  in  order  to 
avoid  the  epidemic.  The  fact  is  that  the  ravages  of  the  epidemic  were  confined 
almost  entirely  to  our  poorest  sections  and  the  sections  where  our  tubercular 
cases  are  coming  from  all  the  time,  and  it  is  a  fair  assumption  to  believe  that 
undoubtedly  patients  who  later  would  have  developed  tuberculosis  died  with 
influenza  and  that  this  could  be  a  factor  in  bringing  fewer  patients  to  our 
tuberculosis  sanatorium. 

Another  thing  that  should  be  discussed  is  that  many  men  in  and  about 
Boston  have  had  such  wages  as  they  never  had  had  and  have  lived  with  a 
degree  of  comfort  that  they  had  not  known  previously.  The  third  consideration 
has  certainly  had  a  marked  effect,  because  we  are  already  getting  definite  reports 
from  our  social  service  workers  and  from  the  workers  who  take  care  of  children, 
concerning  the  very  marked  increase  of  the  affluence  of  the  home  conditions. 
Many  less  applications  are  made  to  them  to  take  care  of  children  and  many 
less  homes  have  to  be  broken  up  because  its  wages  are  being  used  for  the  sup- 
port of  the  family.  It  is  now  an  acute  situation  to  find  scrub  women  for  our 
offices  and  buildings.  They  say,  "Our  husbands  bring  home  their  pay  now  and 
we  do  not  need  to  scrub." 

Dr.  Ha  WES,  closing :     I  have  nothing  to  add. 


DESTRUCTION  AND   REPAIR  IN   PULMONARY 
TUBERCULOSIS. 

By  BERTRAM  H.  WATERS,  M.A.,  M.D., 

LOOMIS,   NEW  YORK. 

Among  the  infections,  the  exciting  organism  of  which  has  been 
identified  and  isolated,  tuberculosis  is  remarkable  not  alone  in  its 
protean  manifestations,  but  especially  also  for  the  varying  reactions 
to  it  of  the  individual  it  attacks.  There  is  perhaps  no  other  of 
which  our  knowledge  is  so  exact  and  complete  so  far  as  it  relates  to 
the  tubercle  bacillus  itself  and  its  immediate  effect  upon  the  tissues 
in  which  it  finds  lodgment;  but  certainly,  also,  none  is  more  obscure 
or  offers  wider  and  more  promising  fields  for  research  in  the 
phenomena  exhibited  by  its  host.  It  does  not  suffice,  however,  to 
know  the  morphology  of  B.  Tuberculosis,  its  cultural  characteristics, 
and  the  histology  of  tubercle,  nor  the  pathological  alterations  of 
tissue  structure  resulting  from  its  activity.  There  is  another  and 
even  more  important  series  of  reactions  dependent  upon  this,  which, 
though  largely  of  speculative  interest  at  present,  is  probably  of  vastly 
greater  importance  in  determining  the  course  of  the  disease. 

When  a  number  of  tuberculous  persons  are  kept  continuously 
under  close  daily  observation,  it  is  possible,  as  it  rarely  is  upon 
casual  examinations,  to  note  slight,  often  apparently  negligible  or 
utterly  irrelevant  variations  in  their  behavior,  which  in  reality  are 
indications  of  healing  or  progression  of  their  disease.  It  is  not 
unusual  for  persons  exhibiting  advanced  lesions  to  pursue  for  some 
months,  or  years,  an  uninterrupted  and  favorable  course,  continously 
proliferating  the  connective  tissue  elements  which  bring  about  healed 
lesions,  yet  frequently,  too,  those  whose  malady  may  not  have  passed 
beyond  slight  or  moderate  degrees  of  infiltration  seem  unable  to 
summon  to  their  aid  those  subtle  forces  of  repair.  Again,  what 
appears  an  unquestioned  attainment  of  dependable  improvement, 
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with  no  alteration  in  the  daily  routine  of  life,  may  suddenly  become 
hopeless  deterioration. 

These  phenomena  unquestionably  are  determined  by  structural 
alterations  at  the  site  of  the  lesion,  or  new  implantations  of  tubercle 
elsewhere,  which  precede  them  in  time  and  it  may  well  be  are  them- 
selves anticipated  by  variation,  perhaps  of  virulency  of  the  specific 
bacillus,  perhaps  of  cell  activity,  or  in  the  character  of  the  blood  or 
lymph  streams.  It  is  possible  that  in  these,  nervous  stimuli,  inhibit- 
ory or  acceleratory,  originating  often  in  the  cerebral  emotions,  play 
an  important  part.  At  all  events,  there  occurs  an  increased  or  dimi- 
nished production  or  efficiency  of  toxin  neutralization  which,  for  lack 
of  a  better  term,  is  spoken  of  as  "resistance,"  and  it  is  certainly 
possible  in  many  instances  to  detect  its  fall  before  extensive  tissue 
alterations  have  occurred. 

The  pulmonary  implantation  of  the  bacillus  occurs  without 
appreciable  indications  of  its  presence,  and  it  is  clearly  understood 
that  the  cellular  activity  it  excites  may  become  well  established, 
indeed  may  even  advance  to  definite  infiltration  without  producing 
constitutional  symptoms  sufficiently  significant  to  attract  the  atten- 
tion of  either  physician  or  patient.  Hence  the  diagnosis  of  clinical 
pulmonary  tuberculosis  in  this,  the  truly  incipient  stage,  requires,  in 
addition  to  careful  and  expert  physical  examination,  a  minute  con- 
sideration of  the  sHghtest  variations  from  the  normal  in  the  daily 
reaction  of  the  patient  to  the  accustomed  routine  of  life.  Such  varia- 
tions are  quite  as  significant  later  as  indications  of  the  course, 
whether  favorable  or  otherwise,  of  the  disease,  and,  as  already  noted, 
may  be  slight  and  apparently  negligible.  In  general,  those  condi- 
tions which  make  for  well  being  and  an  uninterrupted  adherence  to 
a  wisely  ordered  regimen,  are  helpful  toward  recovery,  or,  in  other 
words,  under  such  conditions  resistance  rises  and  connective  tissue 
proliferation  and  replacement  proceeds  apace,  while  on  the  con- 
trary, continued  mental  anxiety,  sudden  emotional  disturbances, 
uncongenial  surroundings,  introspection  and  depression,  quite  as 
much  as  a  faulty  regimen  are  responsible  for  lowered  resistance  and 
retrogression.  It  is  under  such  strains,  or  following  them,  that 
unusual  fatigue,  headache,  insomnia,  "nervousness,"  irritability  of 
temper,  "the  blues,"  loss  of  appetite,  acceleration  of  pulse,  slight 
cyanosis,  or  dyspnoea  on  exertion,  even  before  the  more  notable 
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symptoms  of  fever,  loss  of  weight,  increase  of  cough  or  sputum  occur, 
frequently  indicate  progression  of  the  lesions  or  the  development  of 
fresh  tubercle  and  infiltration. 

Under  such  circumstances,  careful  physical  re-examinations 
must  be  made,  and  since  so  frequently  slight  alterations  in  the 
character  of  the  lesion  or  new  infiltration  may  be  detected  only  with 
their  aid,  stereograms  should  be  studied.  Such  reviews  will  often 
enable  the  clinician  immediately  to  make  a  readjustment  of  the 
patient's  regime  which  checks  further  retrogression,  but  which,  if 
delayed  until  the  development  of  more  significant  symptoms,  may 
not  be  availing. 

A  few  clinical  and  roentgenographic  records  have  been  selected 
which  illustrate  these  observations  and  the  following  inferences. 

1.  Variations  in  the  clinical  behavior  of  patients  ill  with  active 
pulmonary  tuberculosis  are  frequently  indicative  of  their  diminished 
resistance  and  the  progression  of  their  lesions. 

2.  Such  variations,  though  slight  and  apparently  negligible, 
may  be  as  important  indications  of  progression  of  the  disease  as  are 
similar  variations  of  its  inception. 

3.  Such  variations  should  suggest  the  importance  of  careful 
re-examinations  which  frequently  disclose  retrogression  of  the  lesion 
before  the  advent  of  more  marked  symptoms,  and  make  possible 
helpful  modifications  of  the  management  of  the  patient. 

4.  Roentgen  findings,  and  especially  stereoscopic  studies, 
should  be  employed  in  addition  to  physical  examination. 

Case  No.  4192.  Moderately  advanced.  Onset  insidious  under 
strain  of  war  work  in  addition  to  his  usual  occupation.  Of  labile 
temperament,  but  unusually  intelligent  and  cooperative.  Roentgen 
findings  (Plate  726 — Slide  A) :  slight  disseminated  infiltration  of  the 
right  lung  with  an  area  of  consolidation  and  fibrosis  above  the  second 
rib  anteriorly  which  inclosed  a  cavity  measuring  on  the  plate  4  cm. 
in  diameter.  There  were  also  a  few  peribronchial  deposits  in  the 
right  lung.  The  patient  was  thirteen  or  fourteen  pounds  below  his 
usual  weight,  had  a  moderate  cough  and  expectoration  averaging 
from  fourteen  to  eighteen  grams  daily  and  containing  many  clumped 
bacilli  (Gaffky  vii).  After  eight  months'  treatment  by  rest  and 
graduated  exercise  during  which  improvement  was  steady  and  pro- 
gressive, he  gained  twenty  pounds  in  weight  and  felt  entirely  well. 
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The  bacillary  content  of  the  sputum  had  decreased  and  during  the 
last  three  months,  expectoration  was  scant  and  bacilli  were  absent; 
medium  rales  heard  above  the  fourth  rib  and  midscapular  region  had 
cleared,  only  a  few  fine  rales  at  the  apex  remaining.  Roentgen  find- 
ings (Plate  1983 — Slide  B).  Marked  retraction  of  the  fibrosed  and 
consolidated  area  in  the  right  upper  lobe  which  now  extended  only  a 
little  below  the  first  rib.  The  area  of  rarefaction  was  reduced  from 
4  cm.  to  1.5  Cm.  in  diameter,  on  the  plate. 

The  patient  was  discharged  "apparently  arrested"  and  advised 
to  live  within  strict  limitations.  However,  business  cares  imme- 
diately devolved  upon  him  and  under  mental  strain  he  exceeded  the 
limitations  set.  He  noted  an  increased  tendency  to  worry  and  was 
nervous  and  irritable  beyond  his  wont.  Six  weeks  after  leaving  the 
sanatorium  he  had  several  small  hemoptyses  and  two  weeks  later, 
despite  rest  in  bed,  developed  fever  with  increased  cough  and 
expectoration.  On  readmission  these  symptoms  were  marked,  the 
afternoon  temperature  ranged  to  100  degrees  (R)  and  the  sputum 
contained  many  tubercle  bacilli.  Medium  rales  were  heard  above 
the  fourth  rib  and  midscapular  region.  Roentgen  findings  (Plate 
2118 — Slide  C).  An  increase  and  relaxation  of  the  area  of  con- 
solidation in  the  right  upper  lobe  and  an  extension  of  the  area  of 
rarefaction  with  new  implantations  in  the  middle  and  lower  lobes. 

After  six  weeks  rest  treatment,  general  symptoms  persisting, 
artificial  pneumothorax  was  induced  on  the  right  side  with  only 
partial  collapse  of  the  cavity  and  partial  alleviation  of  symptoms. 

Such  cases  demonstrate  that  while  a  cavity  may  be  markedly 
retracted  and  even  obliterated  by  surrounding  fibrosis,  with  coin- 
cident disappearance  of  tubercle  bacilli  from  the  sputum,  the  closure 
may  not  be  permanent.  A  weakened  "resistance"  may  reestablish 
the  ascendency  of  the  process  of  destruction  with  recrudescence  of 
both  local  and  general  symptoms,  the  only  warning  of  such  an  event 
being  slight  and  vague  changes  in  temperament  preceding  by  weeks 
or  longer,  more  tangible  signs. 

Very  similar  anatomical  changes  are  shown  by  the  following 
case,  except  that  the  course  of  repair  has  continued  without  interrup- 
tion. 

Case  No.  4230.  Moderately  advanced.  Constitutional  symp- 
toms not   marked  and  characterized  by  low   fever.     The  sputum 
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varied  during  the  first  four  months  from  25  to  114  grams  daily  and 
contained  many  tubercle  bacilli  (Gaffky  iv  to  ix)..  Roentgen  find- 
ings (Plate  1809 — Slide  A).  Slight  infiltration  of  both  lungs  with  a 
large,  moderately  heavy  walled  cavity,  4.5  cm.  in  diameter  (on  the 
plate)  extending  from  the  apex  to  the  second  rib. 

During  more  than  a  year  the  patient  was  almost  constantly 
febrile  and  was  given  bed  treatment,  notwithstanding  which  there 
was  progressive  gain  in  weight  with  diminution  of  local  symptoms. 
After  eight  months'  treatment  the  sputum  averaged  32  grams  daily 
and  contained  only  a  few  bacilli.  Roentgen  findings  (Plate  2102 — 
Slide  B).  An  increased  deposit  of  fibrosis  which  had  retracted  upward 
and  had  reduced  the  cavity  to  the  dimensions  of  2.5  x  4  cm.,  on  the 
plate. 

During  the  remainder  of  the  period  of  twenty  months  a  gradual 
regression  of  both  local  and  constitutional  symptoms  continued  and 
for  nine  months,  except  for  a  few  on  one  occasion,  the  sputum  has 
been  free  from  bacilli  and  much  reduced  in  amount.  Roentgen 
findings  (Plate  2829 — Slide  C).  Further  retraction  of  the  area  of 
fibrosis  in  the  right  upper  lobe  with  almost  total  obliteration  of  the 
cavity. 

The  following  case  exemplifies  new  implantations  of  tubercle  not 
revealed  by  physical  signs.  The  patient  had  an  apparently  healed 
lesion  of  the  right  lower  lobe  and  was  working  six  to  eight  hours 
daily.  Roentgen  findings  (Plate  2528 — SHde  A).  Old  infiltration  and 
fibrosis  extending  downward  and  outward  from  the  hilus  into  the 
right  lower  lobe  with  marked  diaphragmatic  adhesions.  A  few  small 
peribronchial  deposits  scattered  through  both  lungs. 

Following  a  slight  "cold"  with  low  fever,  and  symptoms  of  little 
severity,  convalescence  was  protracted  and  marked  by  vague  symp- 
toms of  joint  pains,  most  severe  in  the  thoracic  spine,  slight  spasticity 
of  certain  muscles,  parasthesia,  insomnia  and  lassitude,  manifesta- 
tions which  suggested  vertebral  involvement,  but  gradually  subsided 
giving  place  to  a  small  hemoptysis.  Several  physical  examinations 
disclosed  no  change  in  the  pulmonary  signs.  Roentgen  findings 
(Plate  2744 — Slide  B).  No  change  in  the  right  basal  lesion.  At  both 
apices  and  in  the  first  interspace  on  the  left,  there  are  a  few  isolated, 
light  parenchymatous  deposits  not  shown  in  previous   roentgeno- 
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grams.  Recovery  was  uninterrupted,  but,  in  view  of  these  findings,  a 
prolonged  rest  was  advised. 

The  point  to  be  emphasized  is  clear.  From  physical  signs  and 
the  train  of  symptoms  alone,  the  logical  assumption  might  well  have 
been  that  a  relatively  unimportant  reactivation  of  the  healed  lesion 
had  occurred.  In  such  instances  only  the  roentgen  findings  can  be 
relied  upon  to  lay  bare  the  deception  and  to  determine  a  proper 
regime  for  the  patient. 

There  is  also  ample  evidence  that  infiltration  may  proceed  to 
caseation  and  excavation,  while  unfavorable  constitutional  symptoms 
are  very  indefinite  and  local  symptoms  entirely  absent. 

Case  No.  4095.  Moderately  advanced.  General  condition 
fairly  good;  no  expectoration.  Roentgen  findings  (Plate  1514 — Slide 
A).  Scattered  infiltration  of  right  lung  with  cavity  in  upper  lobe. 
Slight  infiltration  of  left  upper  lobe.  For  six  and  a  half  months 
satisfactory  improvement  apparently  proceeded,  then  with  some  loss 
of  weight,  nervousness,  irritability  and  an  increasing  sense  of  undue 
fatigue  were  noted.  A  few  weeks  later  sputum  increased  in  amount 
and  for  the  first  time  contained  a  few  tubercle  bacilli.  It  may  be 
more  than  a  coincidence  that  shortly  preceding  these  symptoms  per- 
sonal animosities  had  created  an  environment  incompatible  with 
mental  quietude.  Roentgen  findings  (Plate  1785 — Slide  B).  Mark- 
ings similar  to  those  described  except  for  small  cavity  and  slight 
increased  in  infiltration  at  the  left  apex. 

It  is  a  pleasure  to  acknowledge  the  assistance  of  Doctor  J.  Burns 
Amberson,  Jr.,  and  Mr.  George  Sheridan  of  the  Loomis  Sanatorium 
staff,  in  the  preparation  and  interpretation  of  the  radiographic  data. 

DISCUSSION. 

Dr.  David  Russell  Lyman,  Wallingford,  Conn. :  I  am  glad  that  Dr.  Dunn 
made  his  motion  and  that  we  put  it  through,  because  those  were  a  very  nice  set 
of  plates.  Dr.  Waters  has  deemed  the  one  defect  that  Dr.  Elliott  and  you  were 
picturing  in  his  paper,  in  the  third  case,  when  he  said  that  the  x-ray  was  almost 
the  only  thing  that  we  had.  Then  he  said  that  the  first  thing  he  noticed  was  a 
long  tiring  day.     So  the  clinician  really  made  good  in  that  case  after  all. 

Dr.  Waters  :    That  was  only  an  impression. 

Dr.  Lyman  :  A  great  deal  of  our  clinical  work  is  impressions.  There  is 
no  (juestion  of  the  great  value  of  the  x-ray,  both  to  the  patient  and  to  the 
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clinician,  in  these  border-line  cases.  The  question  of  what  starts  cases  on  the 
downward  path,  when  you  have  been  watching  them  come  up  and  think  they 
are  on  the  mend,  is  a  difficult  one.  You  wonder  what  has  happened  to  the 
immunity.  We  do  not  know  whether  the  constitution  follows  the  flag  or  the 
flag  follows  the  constitution.  You  do  not  know  whether  the  patient  has  a 
grouch  on,  because  of  the  fight  that  he  has  been  fighting,  because  he  has  a  little 
more  toxin.  We  do  need  some  way  of  measuring  the  definite  chemical  and 
physical  resistance  of  the  patient  which  at  present  we  have  not  got.  It  did 
worry  me  to  hear  Dr.  Waters  say  that  he  had  been  relying  on  the  x-ray  plate 
entirely,  but  I  was  relieved  when  he  said  that  he  noticed  that  the  work  was 
tiring.  An  important  thing  is  watching  our  patients.  My  trouble  is,  after  I 
have  made  my  first  examination  carefully,  that  if  the  patient  comes  around  and 
wants  to  be  re-examined  and  strikes  my  busy  day,  I  am  likely  not  to  watch 
these  little  details,  unless  I  check  myself  with  the  x-ray  plate.  That  keeps  one 
on  the  qui  vive.  Every  once  in  a  while  you  pick  up  in  the  plate  some  definite 
evidence  that  is  there.  It  is  about  time  that  you  put  on  the  air-brakes.  This 
is  a  most  interesting  presentation  that  Dr.  Waters  has  made  of  these  few  cases. 


THE  INTRAVENOUS  INJECTION  OF  CALCIUM  CHLORIDE 
IN  THE  TREATMENT  OF  INTESTINAL  TUBERCULOSIS. 

By  PAUL  H.  RINGER,  M.D.  and  CHARLES  L.  MINOR,  M.D., 

ASHEVILLE,  NORTH  CAROLINA. 

That  there  has  been  no  problem  more  baffling  to  the  phthisio 
theraupeutist  than  that  of  the  early  diagnosis  and  treatment  of 
intestinal  tuberculosis,  is  a  statement  that  will  not  be  generally 
denied,  and  those  of  us  who  have  occasion  to  see  much  of  tuberculosis 
and  especially  of  its  enteric  form,  have  hitherto  felt  a  pessimism  as 
to  its  cure  that  has  been  only  to  well  justified. 

Those  tuberculous  patients  who  complain  of  indefinite  digestive 
disturbances  are  usually  treated  for  dyspepsia,  though  too  often  they 
later  show  symptoms  so  marked  and  persistent  that  a  diagnosis  of 
intestinal  involvement  is  forced  upon  us.  Yet  even  then  we  have 
had  no  positive  means  of  assuring  ourselves  of  the  correctness  of  our 
suspicion  diagnosis  until  the  palpation  of  a  thickened  caecum  brought 
certainty,  for  bacilli  in  the  stools  are  generally  recognized  as  an 
inadequate  basis  for  diagnosis. 

Empiricism  in  medicine  is  always  to  be  regretted,  but  an 
empirical  remedy  that  is  of  aid  to  the  patient,  while  it  may  not  satisfy 
our  desire  to  comprehend  its  workings,  is  nevertheless  more  valuable 
than  one  based  upon  sound  scientific  principles,  but  that  accom- 
plishes no  good.  The  administration  of  calcium  chloride  in  tuber- 
culous diarrhea  is,  we  believe,  based  on  empiricism,  but  of  its  good 
effects  there  are  at  present  many  undeniable  examples.  It  is  our 
purpose  briefly  to  set  forth  our  results  obtained  in  the  treatment  of 
sixteen  cases  of  tuberculous  diarrhea  by  the  more  or  less  frequent 
injections  of  five  c.c.  of  a  five  per  cent  calcium  chloride  solution. 

A  word  as  to  the  nature  of  our  cases.  In  a  practice  devoted 
mainly  to  the  treatment  of  pulmonary  tuberculosis,  we  naturally  see 
intestinal  involvement  as  a  late  development  and  frequently  as  a 
terminal  phase.    Thus  in  all  but  three  of  our  cases   (1,  8,   11) 
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pulmonary  involvement  was  very  great.  In  eight  cases  (2,  5,  6,  9, 
10,  12,  13,  16)  it  was  so  extensive  as  to  preclude  any  possibility  of 
recovery  whether  the  intestinal  condition  became  ameliorated  or  not. 
In  two  cases  (11,  15)  the  diagnosis  of  tuberculous  diarrhea  was  very 
questionable.  We  have  used  calcium  chloride  of  course  in  no  sense 
as  a  curative  agent,  but  merely  as  a  palliative  in  an  attempt  to 
control  the  distressing  symptoms  of  pain  and  diarrhea. 

In  our  work  we  have  administered  calcium  chloride  invariably 
by  the  intravenous  route.  We  have  no  comment  to  make  on  the 
technic  of  injection,  as  it  is  in  every  way  similar  to  the  intravenous 
injection  of  any  small  quantity  of  fluid  save  that  great  care  must  be 
taken  that  none  of  the  solution  escapes  into  the  subcutaneous  tissue, 
as  it  is  very  irritating,  causes  excruciating  pain,  and  may  set  up  an 
area  of  necrosis  and  gangrene.  We  have  had  no  untoward  reaction 
following  injection,  but  we  have  always  been  careful  to  inject  the 
solution  very  slowly  indeed.  A  goodly  percentage  of  the  patients 
noted  a  strange  feeling  of  heat  beginning  in  the  throat  and  rapidly 
extending  over  the  entire  body,  this  sensation  becoming  evident  after 
the  injection  of  as  little  as  one  cc.  of  the  solution.  Two  or  three 
times  patients  have  complained  of  a  feeling  of  faintness,  but  they 
were  of  the  nervous  type  and  would  probably  have  reacted  thus  to 
any  hypodermic  injection  that  necessitated  a  little  time  in  its  admin- 
istration. We  were  never  able  to  persuade  ourselves  that  their  feel- 
ings were  in  any  way  related  to  the  calcium  chloride  as  such. 

We  have  not  adopted  any  definite  interval  between  doses  but 
have  gauged  the  frequency  of  injections  by  the  clinical  symptoms. 
In  the  few  patients  to  whom  we  have  administered  the  drug  over  a 
considerable  period  of  time,  we  have  gathered  the  impression  that 
by  continued  and  repeated  use,  it  loses  some  of  its  efficacy,  and  as 
time  goes  on  holds  the  symptoms  in  check  over  a  gradually  lessening 
interval.  This  impression  however  will  demand  more  continued 
substantiation  before  passing  over  into  an  opinion. 

Of  these  sixteen  cases  one  received  eight  injections,  one — seven, 
one — five,  ten — two,  and  three — one.  The  three  cases  rceiving  one 
injection  each,  included  the  two  mentioned  above,  in  which  a 
diagnosis  of  tuberculous  diarrhea  was  very  questionable  (11,  15), 
and  the  third  case  was  in  extremis. 

Of  the  ten  cases  receiving  two  injections  each,  six  (2,  5,  6,  9, 
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10,  13)  showed  absolutely  no  beneficial  effects  therefrom  and  the 
drug  was  consequently  discontinued.  All  of  these  patients  were 
desperately  ill.  Three  of  the  patients  receiving  two  injections  each 
(3,  7,  16)  showed  decided  improvement  which  has  continued  in  two 
of  them  (3,  7)  and  consequently  no  further  injections  have  been 
given.  The  third  (16)  is  a  new  patient  and  will  probably  receive 
more  injections.  One  patient  (14)  receiving  two  injections  at  an 
interval  of  two  months,  was  relieved  of  all  symptoms  and  has  not 
needed  another  dose. 

The  three  cases  receiving  respectively  five,  seven  and  eight  injec- 
tions (1,  4,  8)  deserve  special  emphasis  for  two  reasons.  In  the  first 
place  they  were  under  observation  for  a  longer  period  of  time  and  in 
the  second  place  in  two  of  them  (1,  8)  the  pulmonary  condition, 
though  in  evidence,  played  a  negligible  role  while  the  intestinal 
symptoms  were  the  dominant  factor.  In  one  case  (1)  bowel  move- 
ments were  reduced  in  number  from  five  to  one  or  two  daily. 
Furthermore,  prior  to  the  administration  of  calcium  chloride,  a 
moderate  amount  of  codeine  had  been  necessary  to  reduce  the  bowel 
movements  to  five  daily  and  also  to  lessen  the  pain.  Subsequent  to 
the  injection  of  the  calcium  chloride,  codeine  was  omitted  and  has 
had  to  be  taken  since  only  at  the  rarest  intervals.  The  stools  are 
also  far  better  formed  than  formerly  and  their  odor  decidedly  less 
offensive.  Calcium  chloride  was  started  about  five  months  ago.  At 
first  its  effects  lasted  apparently  a  month.  After  the  first  two  or 
three  injections  however,  the  bowel  movements  increased  in  fre- 
quency at  the  end  of  three  weeks,  and  now  it  is  necssary  to  give  the 
injection  every  fortnight  in  order  to  maintain  a  satisfactory  intestinal 
condition.  The  question  arises  whether  the  interval  will  gradually 
have  to  be  shortened  and  whether  in  the  end  the  beneficial  effects  of 
the  drug  will  be  lost.     Time  alone  can  tell. 

The  case  having  seven  injections  (8)  is  also  most  instructive. 
This  patient  came  to  us  with  slight,  old,  bilateral,  quiescent,  apical 
lesions,  but  having  from  three  to  five  stools  daily,  watery,  foul,  and 
suffering  much  from  abdominal  pain.  At  the  time  of  his  arrival  he 
was  taking  two  grains  of  codeine  daily  by  mouth  to  control  both 
bowels  and  pain.  Calcium  chloride  on  the  first  injection  wholly 
eliminated  the  pain  which  never  returned,  and  restricted  the  stools  to 
from  two  to  three  daily  without  the  use  of  any  codeine  whatsoever. 
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Injections  were  repeated  at  first  every  three  weeks,  later  every  two 
weeks.  Despite  the  improvement  in  symptoms  and  in  general  com- 
fort, this  patient  lost  weight  very  slowly  but  uninterruptedly. 
Radiographs  showed  a  decided  hypermotility  in  the  caecum  and 
ascending  colon.  The  patient  was  referred  to  Dr.  Brown  of  Saranac 
Lake,  and  to  Dr.  Archibald  of  Montreal,  who  has  had  the  largest 
experience  of  anyone  in  the  operative  treatment  of  these  cases,  and, 
our  diagnosis  being  corroborated,  the  abdomen  was  opened  with  the 
intention  of  doing  a  restriction  of  the  involved  area.  At  operation, 
however,  there  was  found  in  addition  to  colonic  tuberculosis,  an 
extensive  involvement  of  the  small  intestine,  this  rendering  the  case 
inoperable  as  far  as  eradication  of  the  disease  was  concerned.  Sub- 
sequently the  patient  lost  steadily  and  finally  died. 

The  case  receiving  five  injections,  (4),  suffered  in  addition  to 
the  symptoms  due  to  a  very  extensive  but  not  too  active  unilateral 
lung  involvement,  from  repeated,  so  to  speak,  "explosive"  attacks  of 
diarrhea  accompanied  and  followed  by  abdominal  distress,  hardly 
amounting  to  actual  suffering  but  none  the  less  very  disturbing  to  the 
patient.  Calcium  chloride  aided  greatly  in  lessening  the  diarrheal 
attacks,  and  also  almost  completely  dispelled  abdominal  pain.  Injec- 
tions were  given  every  two  weeks.  The  patient  left  Asheville  and 
returned  to  his  home  in  Ohio,  where  we  hear  he  is  holding  his  own. 
We  do  not  know  whether  the  administration  of  calcium  chloride  has 
been  continued. 

We  are  learning  more  daily  of  the  frequency  and  symptom- 
atolgoy  of  intestinal  tuberculosis.  The  signs  point  to  a  time  that 
will  come  as  a  result  of  more  refined  diagnostic  methods  and  more 
radical  and  curative  surgery,  when  intestinal  tuberculosis  will  emerge 
from  the  position  that  laryngeal  tuberculosis  occupied  twenty  years 
ago  (and  from  which  it  has  now  graduated)  as  one  of  the  hopeless 
forms  of  tubercle.  Today,  however,  intestinal  tuberculosis  must  be 
regarded  as  a  very  serious,  if  not  altogether  hopeless  complication, 
and  one  that  in  the  vast  majority  of  instances  presages  a  fatal  out- 
come. The  misery  and  distress  of  these  patients  is  known  tb  all  of 
us.  If  we  have  at  our  command  a  remedy  that  will  palliate,  if  it 
will  not  cure,  we  should,  we  must  use  it. 

The  work  of  a  number  of  men  in  recent  years,  beginning  with 
StierUn  in  Germany  and  crystallizing  in  the  recent  papers  of  Brown 
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and  Sampson  in  this  country,  gives  us  the  hope  of  a  discovery  of  a 
positive  means  of  diagnosis,  though  by  no  means  so  early  a  means 
as  we  could  wish,  and  in  a  certain  number  of  cases  their  work  and 
that  of  Archibald  would  seem  to  indicate  that  surgery  may  yield  a 
small  number  of  cures.  Meantime  we,  all  of  us,  are  sadly  put  to  it 
to  find  some  therapeutic  measure  that  will  help  us  to  palliate  if  not 
to  cure  such  a  trouble.  Hence  the  work  of  Swedish  physicians 
showing  that  the  intravenous  injections  of  calcium  chloride  will  often 
control  the  diarrhea  and  relieve  the  pain  is  gladly  welcomed. 

Our  limited  experience,  and  that  of  others,  has  convinced  us 
that  in  calcium  chloride  we  have  a  remedy  which  will  frequently 
palliate  and  relieve,  and  which  when  we  can  diagnose  our  cases  early, 
may  even  possibly  prove  curative.  The  results  we  have  here  pre- 
sented are  not  brilliant,  but,  based  though  they  are  on  a  small 
number  of  cases,  their  significance  is  such  as  to  encourage  us  in  the 
further  use  of  the  drug,  feeling  as  we  do  that  we  have  prolonged  the 
lives  of  some,  made  others  far  more  comfortable  by  the  use  of  this 
method  of  treatment,  and  consequently  we  feel  that  it  should  be 
given  a  fair  trial  by  those  who  see  enough  of  such  cases  to  enable 
conclusions  to  be  drawn  as  to  its  value. 

At  the  same  time  it  is  to  be  hoped  that  the  reason  for  its  good 
effect  can  be  worked  out  in  our  pharmacological  laboratories,  so  that 
we  can  understand  why  we  get  results.  Might  we  also  suggest  to 
those  who  have  opportunity  for  investigation,  that  there  are  few 
problems  in  phthisio  therapy  today  more  important  than  that  of  the 
early  diagnosis  and  successful  rational  treatment  of  intestinal  tuber- 
culosis, and  that  he  who  is  so  fortunate  as  to  make  discoveries  in  this 
realm  will  be  doing  much  to  deprive  of  its  terrors  one  of  the  most 
painful  and  distressing  of  human  maladies. 

DISCUSSION. 

Dr.  John  B.  Hawes  2d,  Boston:  I  should  simply  like  to  know  on  what 
theory  this  drug  works.  Apjmrently  it  does  absolutely  no  harm  and  does  a 
certain  amount  of  good,  and  it  is  one  which  will  be  something  that  those  of  us 
who  are  not  living  in  resorts  or  in  sanatoria,  but  whose  patients  come  back 
after  they  have  been  through  the  regime  at  Asheville  or  Saranac,  can  employ. 
It  will  be  a  tremendous  benefit  to  us.  So  far  we  are  much  in  the  dark.  I  have 
been  following  Drs.  Brown  and  Archibald  with  regard  to  the  operative  treat- 
ment.    Three  cases,  so  far,  have  come  back  in  a  hopeless  condition  regarding 
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the  lung,  the  prognosis  being  bad,  and  with  intestinal  tuberculosis.  They 
were  operated  on,  although  it  was  found  that  the  process  was  not  localized  in 
the  large  intestine.  In  one  case. a  colostomy  was  done,  no  attempt  being  made 
to  take  out  any  of  the  intestine.  One  patient  has  recovered  and  is  now  well, 
but  two  have  died.  A  final  operation  is  contemplated  in  the  case  of  the 
patient  that  is  still  living,  in  order  to  eradicate  the  diseased  part  of  the  intes- 
tine. I  should  like  to  ask  whether  it  is  as  simple  an  operation  as  colostomy, 
which  does  relieve  the  symptoms  and  sometimes  accomplishes  remarkable 
results. 

Dr.  Wai-ter  C.  Klotz,  Paris,  France:  As  I  have  only  recently  resumed 
clinical  work,  after  my  connection  abroad,  I  am  timid  about  offering  sugges- 
tions along  clinical  lines  for  fear  of  being  out-of-date.  I  do  not  know  whether 
the  consensus  of  opinion  leans  toward  the  giving  of  calcium  salts  or  not  in  cases 
of  hemorrhage.  If  it  will  shorten  the  coagulation  period.  It  occurs  to  me  that 
the  use  of  calcium  salts  by  the  intra^•enous  method  may  be  useful,  on  account 
of  the  distressing  effect  on  the  stomach,  digestion  and  appetite  produced  by 
calcium  when  it  is  given  by  mouth.  I  was  interested  to  hear  our  French 
confreres  still  speaking  of  the  demineralization  in  tuberculosis,  and  some  of 
them  are  giving  calcium  salts  therapeutically,  with  the  idea  of  counteracting 
this  demineralization  which  occurs  in  tuberculosis.  It  might  offer  a  field  for 
the  study  of  calcium  metabolism,  if  given  this  way,  intravenously. 

Dr.  William  LeRoy  Dunn,  Asheville:  I  have  had  a  little  experience  in 
the  use  of  calcium  chloride.  I  think  that  the  impressions  that  we  have  obtained 
from  its  use  are  somewhat  similar  to  those  of  Drs.  Ringer  and  Minor.  I  believe 
we  have  had,  altogether,  ten  cases  in  which  we  have  used  it.  In  some  we  have 
had  distinct  and  often  more  or  less  permanent  improvement.  In  others  we  have 
had  temporary  improvement,  and  in  still  others  absolutely  none  at  all.  It 
occurs  to  me  that  the  question  of  dosage  and  interval  of  dosage  is  something 
that  must  be  w-orked  out,  and  my  own  idea  is  that  we  have  secured  enough 
improvement  in  the  few  cases  that  we  have  treated  in  this  way  to  lead  us  to 
believe  that  when  we  have  more  carefully  worked  out  the  question  of  dosage 
and  interval  we  may  get  a  bigger  percentage  of  good  results. 

Dr.  Carroll  E.  Edson,  Denver :  I  should  like  to  ask  why,  if  this  is  other 
than  a  palliative  measure,  if  it  is  curative,  the  intervals  should  be  shortening 
rather  than  lengthening.  If  it  were  only  paUiative,  the  patient's  becoming 
accustomed  to  it  would  explain  the  shorter  interval.  If  it  is  curative,  one  w:ould 
expect  that  the  intervals  would  lengthen. 

Dr.  Lawrason  Brown,  Saranac  Lake:  I  was  in  Chicago  not  long  ago 
and  heard  one  man  describe  what  he  called,  I  think,  anaphylactic  shock,  but  he 
gave  60  c.c.  of  a  five  per  cent  solution  of  calcium  chloride  intravenously.  The 
patient  went  into  collapse  as  one  would  expect.  I  mildly  remonstrated  and  said 
that  I  thought  10  c.c.  was  the  dose  and  that  I  thought  he  had  made  a  mistake. 

I  want  to  correct  Dr.  Hawes's  statement.    Mr.  Sampson  and  myself  have 
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written  nothing  on  treatment.  We  have  carefully  avoided  it.  Our  ideas  are 
changing  and  we  are  not  so  keen  for  surgery  as  formerly.  We  are  doing  more 
and  more  of  what  he  calls  conservative  surgery,  rather  than  radical  surgery.  In 
the  case  he  sighted  he  was  violently  opposed  to  operative  interference.  The 
patient  wanted  it  and  the  surgeon  did  a  short-circuiting,  and  I  think  that  the 
patient  went  gradually  downhill  afterwards. 

Dr.  Charles  L.  Minor,  Asheville:  We  were  not  able  to  figure  out  any 
pharmacology  regarding  calcium  in  intestinal  tuberculosis.  We  hope  to  get 
something  on  it  from  waiting.  When  we  face  such  a  condition  we  are  glad  to 
get  a  remedy,  even  if  only  a  palliative  one.  The  results  have  been  so  satis- 
factory that  we  feel  that  anyone  handling  such  cases  would  want  to  give  it  a 
fair  trial.  We  have  had  a  ridiculously  small  number  of  cases  and  we  do  not 
know  enough  to  warrant  drawing  more  definite  conclusions. 

In  regard  to  Dr.  Elliott's  experience  with  ileo-therapy,  I  would  say  that 
I  am  getting  beautiful  results  in  similar  cases.  There  are  things  that  we  should 
do  and  things  that  we  should  not  do.  Surgery,  of  course,  is  a  valuable  thing. 
I  recommended  it  in  that  case  because  the  patient  was  a  nice  fellow  and  there 
was  no  way  of  stopping  his  trouble.  I  knew  it  was  radical  and  thought  that  it 
was  worth  trying.    We  could  not  tell  how  much  was  involved. 

Everyone  ought  to  give  this  method  a  fair  trial.  As  Dr.  Dunn  says,  the 
dose  may  be  wrong,  but  we  will  not  increase  it  to  sixty  cubic  centimeters.  I  am 
ready  to  use  anything,  a  patent  medicine  or  anything  else,  that  will  enable  me 
to  improve  the  cases. 

Dr.  Bertram  H.  Waters,  Loomis,  N.  Y. :  Are  impressions  in  order?  I 
should  like  to  add  my  little  mite  to  this,  and  say  that  I  agree  heartily  with 
Dr.  Minor's  attitude  that  we  should  try  anything  that  promises  any  improve- 
ment whatever.  I  have  made  some  trial  of  this  drug  and  my  impression  is  that 
we  are  getting  about  as  good  results  from  the  use  of  calcium  lactate  by  mouth 
as  we  obtain  by  the  injection  of  calcium  chloride.  I  propose  to  try  it  out  still 
further,  however.  We  should  be  thankful  for  anything  that  offers  any  relief 
at  all,  temporary  or  otherwise,  for  a  condition  that  I  regard  with  absolute  dread. 

Dr.  Lawrason  Brown,  Saranac  Lake:  There  is  one  thing  to  bear  in  mind 
that  we  have  learned  about  intestinal  tuberculosis.  It  has  long  and  remarkable 
periods  of  remission  and  it  is  hard  to  tell  whether  it  is  what  we  do  or  something 
within  the  patient  that  works  the  change.  I  sent  a  man  to  New  York  to  be 
operated  on  and  the  surgeon  took  out  his  appendix.  He  had  such  a  condition 
in  the  colon  that  the  surgeon  did  not  touch  it  at  that  time,  and  later  the  patient 
changed  his  mind  about  the  operation.  Then  he  had  pain  and  went  to  Dr. 
Minor  at  Asheville,  where  he  was  greatly  improved.  The  cases  are  not  ho  hope- 
less as  we  think. 

Dr.  Charles  L.  Minor  :  I  recognize  the  fact  that  we  must  be  careful  and 
not  say  that  the  improvement  is  the  result  of  the  drug,  for  the  condition  might 
remit  in  any  case.    There  were  only  sixteen  cases.     I  recognize  that. 
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In  the  second  place  Dr.  Brown  is  the  man  doing  work,  in  this  country  that 
is  worth  while,  and  I  think  we  owe  him  a  debt  of  gratitude.  I  do  not  know 
who  originally  got  it  up  but  Dr.  Brown  made  it  a  practical  thing.  Dr.  Brown 
is  working  out  the  scientific  facts. 

Dr.  Ringer,  closing:  We  have  looked  on  calcium  chloride  entirely  from 
a  palliative  standpoint.  The  impressions  that  we  gained,  that  with  the  con- 
tinuance of  the  drug  it  lost  its  effect,  would  have  been  in  line  with  that  theory. 
Some  cases  improved  to  a  considerable  extent  after  a  few  doses.  The  bowel 
movements  had  been  four  a  day  and  got  down  to  two.  We  stopped.  We 
stopped  lavage.  We  did  not  seek  an  absolute  cure.  Latterly,  my  own  impres- 
sion (that  seems  to  be  the  catch-word  of  the  meeting)  has  been  rather  to  stray 
away  from  the  principle  that  we  at  first  adopted,  to  wait  for  the  reappearance 
of  the  diarrheic  symptoms  and  pain  and  try  to  anticipate  them  by  giving  the 
injections  rather  more  frequently ;  and  in  the  cases  that  we  are  running  now  we 
are  trying  that  plan  out,  simply  as  an  experiment,  to  see  in  which  way  it  will 
work  better. 
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The  advance  of  pulmonary  tuberculosis  may  be  followed 
clinically  by  means  of  the  stethoscope,  with  x-ray  plates,  or  summed 
up  by  the  pathologist  from  a  study  of  the  age  and  character  of  the 
lung  lesions.  The  progressive  changes  in  the  lung  tissue  are  known 
to  be  due  to  the  involvement  of  the  finer  lymph  spaces  and 
bronchioles  with  tuberculous  material  and  the  coalescense  of  these 
into  areas  of  tuberculous  tissue. 

The  clinical  course  of  the  disease  commonly  observed  is  the 
involvement  of  one  apex,  the  extension  of  the  process  throughout  the 
lobe  and  then  the  appearance  of  the  disease  in  the  opposite  apex. 

Often,  after  the  disease  has  advanced  to  a  certain  extent  in  one 
lung,  it  may  become  quiet  or  even  healed,  while  in  the  opposite  lung 
there  may  be  steady  progress.  The  changes  noted  in  the  case  of 
bilateral  fibroid  disease  are  much  less  marked  and  take  place  much 
more  slowly  than  in  the  case  of  an  acutely  active  process.  The 
course  of  the  disease,  as  it  progresses,  is  shown  more  through  its 
effect  upon  other  organs  than  the  lungs.  The  pulmonary  changes 
are  those  of  infiltration  and  retraction  of  tissue.  The  full  extent  of 
pulmonary  involvement  is  almost  never  apparent  on  clinical  examina- 
tion alone.  The  x-ray  plate  demonstrates  scattered  tubercles  well 
beyond  the  border  of  clinical  signs.  Often,  where  the  chest  signs  are 
confined  to  the  upper  half  of  a  lobe,  tubercles  may  have  occurred 
throughout  the  lung.  This  method  therefore  offers  the  opportunity 
of  a  systematic  survey  of  the  pulmonary  tissue.  The  same  is  true  in 
syphilitic  lesions  of  the  aorta.  The  aneurysmal  dilatation  in  syphilis 
may  be  followed,  step  by  step,  in  its  course;  and  the  effect  of  treat- 
ment can  be  readily  observed.     For  detection  of  pulmonary  syphilis 
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the  x-ray  is  a  valuable  adjunct,  as  few  of  these  lesions  come  to 

autopsy  and  the  condition  must  be  demonstrated  by  clinical  methods. 

The  pulmonary  lesions  of  syphilis  are  still  under  discussion  and 

there  are  wide  differences  of  opinion  as  to  what  constitutes  them. 


Funk  well  emphasizes  the  fact  that  the  failure  to  recognize  luetic 
bronchitis  in  the  second  stage  of  the  disease  has  frequently  led  to  the 
diagnosis  of  phthisis.  It  is,  however,  in  the  old  obscure  case  of 
syphilis,  where  the  disease  has  been  overlooked  for  years,  that  we 
may  expect  to  find  pulmonary  involvement. 

Pulmonary  syphilis,  as  it  is  known  clinically,  consists  of  a  symp- 
tom complex  of  history,  positive  Wassermann  test,  extrapulmonary 
lesions,  continued  negative  sputum  for  the  tubercle  bacillus  and 
pulmonary  signs  found  at  the  base  or  toward  the  hilum. 
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Dunham  suggests  that  those  lesions  giving  rise  to  clinical  signs 
in  the  lungs,  but  negative  by  the  x-ray,  are  probably  syphilitic. 
There  is  a  general  belief  that  pulmonary  syphilis  occurs  as  a  basal 
lesion  or  as  a  gummatous  mass  near  the  hilum. 

The  observations  of  Hoffman,  Tenueka,  Landis  and  others  show 
that  an  apical  process  may  occur  quite  as  frequently  as  one  at  the 
base.     When  an  isolated  area  of  infiltration  occurs  at  the  hilum  or 


Fig.  2 


Figs.  1  and  2.    X-Ray  Pictures  of  a  Patient  with  a  Positive  Wassermann 
Test  Treated  for  Syphilis. 


Fig.  1.    April,  1917,  showing  a  circumscribed  area  of  infiltration  in  the 
right  middle  lobe  spread  out  in  fan  shape  fashion  from  the  root  of  the  right  lung. 

Fig.  2.    April,  1920.    Shadow  in  right  middle  lobe  has  entirely  disappeared. 
Heart  and  lungs  negative. 
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base,  syphilis  will  be  at  once  suspected;  but  where  the  lesion  is  an 
apical  one,  or  occurs  coincident  with  tuberculosis,  only  the  effect  of 
prolonged  syphilitic  treatment  will  give  a  clue  to  the  real  character 
of  the  disease. 


Fig.  3 


The  x-ray  picture  of  pulmonary  syphilis  is  not  one  to  allow  of 
certainty  as  to  the  condition  present.  The  irregularity  of  outline, 
indefinite  shape  and  moderate  density  of  the  process  in  the  lung,  are 
the  positive  points  in  favor  of  this  diagnosis. 

The  effect  of  syphilis  on  the  aortic  arch  is  well  recognized;  but 
the  results  of  treatment  after  the  lesion  is-  established  are  still  under 
discussion.  Involvement  occurs  as  an  early  manifestation  and  may 
progress  to  a  neurysmal  dilatation. 

All  grades  of  the  process  occur  from  a  slight  localized  broaden- 
ing of  the  shadow  to  a  dilatation  of  the  aorta  with  cardiac  enlarge- 
ment due  to  aorta  regurgitation. 
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The  effect  of  an  intercurrent  syphilitic  infection  upon  an  estab- 
lished pulmonary  tuberculosis  is  that  of  stimulation  of  the  production 
of  fibroid  tissue  formation.  How  far  this  tendency  may  aid  in  pre- 
venting the  condition  of  cavitation  of  the  lung  is  uncertain. 


Fig.  4 


The  procedure  of  a  routine  Wassermann  test  in  the  clinic  of  the 
Boston  Consumptive  Hospital  has  shown  that  8  per  cent  of  the  male 
patients  have  syphilis.  Fifty  of  these  cases  have  been  followed  by 
physical  and  x-ray  examinations  over  a  period  of  years,  during  which 
time  they  have  been  treated  more  or  less  intensively  for  syphilis. 
There  have  appeared  only  two  cases  that  were  fairly  typical  of 
pulmonary  syphilis,  although  several  lesions  in  mixed  infections  of 
the  lung  receded  under  treatment  where  the  pleura  or  the  lungs  were 
involved.     In  several  cases  clinical  signs  were  present  where  the 
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x-ray  plate  was  negative,  suggesting,  according  to  Dunham,  a  luetic 
lesion.  In  three  instances  the  appearance  of  the  beginning  forma- 
tion of  a  cavity  was  obtained  by  the  x-ray,  which  a  year  later  had 
entirely  disappeared  and  homogeneous  fibroid  tissue  was  alone  in 
evidence. 


Fig.  5 


Observations  of  the  effect  of  syphilis  upon  the  aorta  show  the 
great  frequency  with  which  it  is  affected.  The  progressive  dilatation 
of  the  arch  has  been  observed  to  follow  more  or  less  closely  the 
intensity  and  extent  of  the  treatment.  Where  it  has  been  intensive, 
we  have  frequently  noted  a  definite  diminution  of  the  size  of  the  arch 
and  a  secondary  effect  upon  the  heart.  If  the  treatment  is  neglected 
or  is  irregular,  the  lesion  advances  to  a  point  when  no  results  are 
obtainable.  Even  an  aorta  giving  a  shadow  of  3  J  inches  in  diameter 
may  respond  under  treatment  and  show  a  diminution  in  the  shadow. 
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Conclusions. 


1.  Every  case  having  tuberculosis  and  syphilis  combined 
should  be  given  intensive  syphilitic  treatment,  more  especially  if  the 
lesion  is  not  typically  one  of  tuberculosis. 


Fig.  6 


Figs.  3,  4,  5  and  6.    X-Ray  Prints  of  a  Patient  with  Phthisis  Having  a 
Positive  Wassermann  Test. 


Four  observations — 1917  Tuberculosis  of  both  upper  lobes.     During  1918- 

1919  process  on  the  right  became  fibroid  and  also  less  extensive.    During  1919- 

1920  the  left  sided  process  extended  to  the  base  by  pleural  involvement.  The 
aortic  arch  showed  some  dilatation  in  1917,  which  was  less  marked  in  1920. 
The  interesting  feature  is  the  diminution  of  the  signs  on  the  right  under  anti- 
syphilitic  treatment. 
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2.  The  presence  of  syphilis  may  at  times  considerably  aid  in 
the  production  of  fibrous  tissue  in  the  lung. 

3.  Syphilitic  dilatation  of  the  aortic  arch,  even  in  well  marked 
instances  may  be  improved  by  prolonged  intensive  antisyphilitic 
treatment. 


Fig.  7 


DISCUSSION. 


Dr.  Delancey  Rochester,  Buffalo:  This  is  a  very  interesting  presenta- 
tion, and  those  who  remember  as  far  back  as  when  we  had  no  Wassermann  or 
x-ray  to  study  the  lungs  with  can  recall  that  even  then  we  made  a  diagnosis  of 
syphilis  of  the  lung  chiefly  according  to  the  dictum  of  Delafois,  which  was  that 
if  the  patient  had  symptoms  and  signs  of  tuberculosis  with  absence  of  bacilli, 
one  could  conclude  that  the  case  was  one  of  syphilis.  Further  observation  made 
us  definitely  conclude  that  some  cases  of  tuberculosis  improve  under  mercurial 
treatment.    I  followed  up  that  line  to  a  considerable  extent  with  regard  to  those 
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cases  in  which  there  was  absence  of  tubercle  bacilli  in  the  sputum,  but  the  signs 
and  symptoms  of  tuberculosis  of  the  lungs,  putting  the  patients  on  intensive 
antisyphilitic  treatment.  This  was  before  the  days  of  salvarsan  when  we  used 
mercury  and  iodide.  I  did  not  use  much  of  the  latter  but  relied  on  mercury, 
and  was  pleased  with  the  subsidence  of  symptoms  and  the  retardation  of  the 
progress  of  the  disease.  But  physical  examination  is  a  difficult  process  in  the 
lung. 

Dr.  Willum  Charles  White,  Pittsburgh :  It  seems  to  me  that  there  are 
a  greater  number  of  organisms  than  merely  the  tubercle  bacilli  and  the 
spirocheta  pallida  that  can  produce  tuberculosis  in  the  lung.  I  was  talking  with 
Dr.  Paul  Lewis  yesterday.  We  had  one  case  in  the  last  few  weeks  in  which  a 
diagnosis  of  tuberculosis  was  made,  but  with  negative  Wassermann  several  times, 


Fig.  8 


Figs.  7  and  8.    X-Ray  Prints  of  a  Patient  with  Tuberculosis  of  the  Left 
Apex,  Positive  Wassermann  Test  and  an  Aoi^ta  Increased  in  Size. 

Under  treatment  the  aortic  base  returned  to  normal  dimensions  in  two 
years  time. 
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and  in  which  Dr.  Lister,  in  charge  of  the  laboratory,  has  found  nothing  but  the 
Type  III  of  pneumonia.  The  x-ray  plate  showed  diffuse  fibrosis  and  the  most 
marked  change  developing  in  five  months  that  we  have  ever  seen — joint  pains 
and  swelling,  bloody  sputum,  mild  fever  and  mild  leucocytosis  (about  fifteen 
thousand).  We  both  think  that  it  is  possible  for  mycosis  to  produce  tuber- 
culosis. He  knows  more  about  it  than  I,  but  he  thinks  that  we  shall  probably 
find  staphylococci  an  associated  organism  as  the  cause  of  the  fibrotic  process. 
There  was  what  we  thought  to  be  an  abscess  in  the  middle  of  the  upper  right 
lobe  which,  in  a  month  and  a  half  disappeared,  however,  without  the  symptoms 
which  would  indicate  that  an  abscess  had  broken  down  and  did  not  discharge. 
But  I  believe  with  Dr.  Coleman  that  we  must  make  a  very  careful  study  of  the 
air  organisms  that  can  produce  fibrosis  in  the  lung  before  we  confine  our  atten- 
tion to  the  two  great  families  of  organisms  that  may  take  part  in  these  rapid 
changes. 

Dr.  Carroll  E.  Edson,  Denver :  I  want  to  ask  whether,  in  these  cases  of 
fibrosis  and  indeterminate  processes  with  the  sputum  examination  negative  to 
the  tubercle  bacillus,  the  examination  has  been  carried  out  simply  with  the 
ordinan,'  stains,  and  whether  it  has  been  carried  through  the  Funk-Weiss  pro- 
cess. We  have  been  finding  a  large  number  of  cases  that  have  the  clinical 
picture  of  chronic  fibrous  pneumonia,  in  which  we  did  not  find  tubercle  bacilli 
in  the  sputum  with  the  ordinar>'  stain,  but  by  sedimentation  and  staining  with 
the  Funk-Weiss  process  they  were  found.  Dr.  Wiener  repyorted  a  number  of 
cases,  a  few  years  ago,  that  we  had  worked  out  in  that  way.  The  work  has 
been  continued  and  in  a  number  of  cases,  in  which  it  started  at  the  root  and 
extended  out  along  the  bronchial  stems  ,arid  in  which  we  found  no  tubercle 
bacilli  in  the  sputum,  we  found  the  Weiss  granules,  which  put  it  in  the  tuber- 
culous class  pathologically.    Was  that  done  in  these  cases  ? 

Dr.  Lawrason  Brown,  Saranac  Lake,  N.  Y. :  I  think  it  is  interesting  to 
recall  something  that  pathologists  have  always  agreed  with  clinicians  about, 
sj'philis  of  the  lung,  which  they  say  does  not  exist.  Talk  to  a  pathologist  and 
he  will  say  that  he  has  never  seen  syphilis  of  the  lung.    I  was  talking  to  Major 

at  the  Montreal  General  Hospital  and  he  said  that  in  going  over 

the  specimens  in  a  museum  devoted  to  syphilis  at  Buda-Pesth,  he  did  not  find 
one  specimen  of  syphilis  of  the  lung  among  all  the  hundreds  shown.  Possibly 
Dr.  Flovd  has  some  data  on  how  rarely  you  find  spirochetes  in  the  lung  at  posff- 
mortem.  Dr.  Waltham,  who  has  found  spirochetes  in  the  tissues  and  various 
organs,  has  been  unable  to  find  any  in  the  lung ;  so  it  makes  us  hesitate  to  make 
a  diagnosis  of  syphilis  of  the  lung.  I  am  in  the  position  that  Dr.  Floyd  is;  I 
sent  one  case  to  Dr.  Fordyce  who  said  that  it  was  possibly  a  case  of  syphilis  of 
the  lung.  We  lost  track  of  the  patient  after  this  and  do  not  know  the  outcome. 
I  do  not  think  the  therapeutic  test  is  safe  to  go  by.  Because  a  man  gets  better 
under  treatment  is  no  proof  that  he  has  not  tuberculosis,  but  syphilis. 

Dr.  Ger-ald  B.  Webb,  Colorado  Springs:  I  should  like  to  put  on  record  a 
case  of  syphilis  of  the  lung,  because  it  shows  that  even  pathologists  are  not 
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always  careful  to  look.  It  occurred  thirteen  years  ago  when  I  was  working  at 
Vienna  in  Gohn's  Clinic,  and  had  been  studying  tuberculosis  in  different  parts 
of  the  body  and  the  skin.  In  the  clinic  there  were  a  number  of  interesting  cases 
of  syphilis  of  the  skin  that  came  to  autopsy.  I  had  to  examnie  the  lung  and 
found  lesions  that  I  thought  were  tuberculous.  Gohn  had  collected  a  series  of 
cases  showing  syphilis  of  the  aorta.  One  case  that  he  received  was  the  aorta 
of  this  man.  I  asked  Professor  Gohn  what  he  had  found  in  the  lungs  of  this 
man.     He  had  not  examined  them.    I  said  that  I  had  examined  them  clinically 

and  wanted  to  know  what  was  found  in  them  at  autopsy.     He  called  D 

and  said,  "Where  are  the  lungs  of  this  case?"  The  latter  brought  them,  and 
there  was  the  most  beautiful  case  of  gummata  all  through  the  lungs.  Professor 
Gohn  thanked  me  for  calling  attention  to  this  which  otherwise  they  would  have 
missed. 

Dr.  Floyd,  closing:  As  to  the  question  asked  by  Dr.  Edson,  I  would  say 
that  we  have  not  used  the  Funk-Weiss  stain  for  granules.  The  first  man  had  no 
expectoration  and  in  the  other  case,  where  there  was  a  mixed  infection,  we  got 
tubercle  bacilh  frequently;  in  others  we  did  not  take  up  that  particular  stain. 

Dr.  Brown  is  correct  in  saying  that  we  should  add  a  question  mark  as  to 
whether  syphilis  of  the  lung  exists.  Unless  you  can  demonstrate  spirochetes  in 
the  sputum,  you  cannot  make  the  diagnosis;  even  then  you  do  not  know  that 
they  are  coming  from  the  lung.  You  must  depend  on  the  therapeutic  test  to 
make  the  diagnosis.  You  can  be  morally  sure,  that  is  all.  Here  was  a  man 
without  expectoration  whose  case,  under  treatment,  cleared  up,  no  fibrosis 
remaining.  That  is  as  far  as  we  can  get  until  the  pathologists  give  us  more 
definite  data  on  the  question  of  lung  syphilis. 


EMPYEMA,  COMMUNICATING  WITH  ABSCESS  IN  THE 
LEFT  BREAST. 

By  JNO.  J.  LLOYD,  M.D., 

ROCHESTER,  N.  Y. 

During  and  following  the  recent  epidemics  the  occurrence  of 
empyema  has  been  very  frequent,  and  we  have  all  encountered 
various  forms  of  encysted,  interlobar  and  atypical  empyema.  I  have 
watched  the  literature  fairly  closely  for  the  report  of  cases  similar  to 
our  own,  but  have  seen  none,  so  it  seemed  the  case  was  of  sufficient 
interest  to  warrant  us  in  reporting  it  to  this  Association, 

The  first  case  was  reported  by  J.  N.  Hall  in  1906.^ 

"In  one  case  patient,  twenty  years  before,  had  abscess  of  left 
breast  which  she  was  told  broke  internally.  After  a  long  illness  she 
suddenly  raised  a  quart  or  more  of  pus.  Patient  has  been  ill  three 
times  since  with  distress  in  lower  part  of  chest,  relieved  by  passing  a 
great  quantity  of  pus  by  the  bowels.  No  cough,  nothing  abnormal 
in  chest.  Hypothesis  is  she  first  had  empyema  from  infection 
through  chest  wall  from  the  abscess  of  the  breast.  Pus  was  presum- 
ably coughed  up  or  led  to  a  subphrenic  abscess  which  ruptured  into 
the  stomach  or  esophagus.  Patient  advised  to  await  developments." 
No  further  report. 

The  second  case  was  reported  by  Abraham  O.  Wilensky^  also 
had  as  its  primary  focus  a  mammary  abscess.  This  case  occurred  in 
a  woman  admitted  with  puerperal  breast  abscess,  which  was  properly 
incised,  drained  and  dressed.  She  returned  a  short  time  after,  com- 
plaining of  chills,  fever  and  pain  in  upper  portion  of  chest  on  same 
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side  as  breast  abscess.  Exploration  revealed  abscess  of  the  mediast- 
inum. Bilateral  empyema  was  also  present.  After  she  died  turbid 
fluid  was  found  in  the  pericardial  sac.  At  no  time  was  there  a 
bacteraemia. 

Author  states  that  in  the  series  there  were  three  cases  of 
empyema  necessitatis;  two  left  sided,  one  right  sided.  All  of  them 
pointed  in  the  neighborhood  of  the  mammary  line. 

The  following  case  came  under  our  observation  in  the  winter  of 
1918  during  the  first  influenza  epidemic  and  is  as  follows:  ' 

S.  D.,  age  39,  housewife.     Four  children. 

Family  history  negative,  and  personal  history  negative  as  to 
previous  illness,  however,  her  living  conditions  were  very  poor.  Was 
admitted  to  one  of  the  local  hospitals  October  1,  1918  with  acute 
influenza.  Two  days  later  she  aborted  a  four  months  foetus,  and 
later  developed  what  was  diagnosed  as  lobar  pneumonia.  She  was 
discharged  from  the  hospital  November  16th,  still  having  a  tem- 
perature of  100.3°. 

She  consulted  no  physician  until  December  8th  when  a  diagnosis 
of  advanced  tuberculosis  was  made  and  two  days  later  was  admitted 
to  the  Monroe  County  Tuberculosis  Sanatorium.  Examination  at 
this  time  showed  a  very  much  emaciated  woman,  weight  97  pounds, 
apparently  much  older  than  her  age.  Respiration  was  much 
embarrassed,  temperature  103^  and  pulse  108.  The  left  breast  was 
somewhat  swollen  at  this  time,  but  was  giving  rise  to  no  symptoms. 

The  right  lung  showed  moist  rales  throughout  and  the  left  lung 
was  flat  on  percussion  with  absent  breathing  except  for  a  small  area 
above  the  second  rib  and  third  V.  S.,  where  hyper-resonance  on 
percussion  and  broncial  breathing  were  obtained. 

The  heart  was  displaced  somewhat  to  the  right  but  not 
markedly  so. 

An  x-ray  taken  at  this  time  showed  a  negative  right  lung  and  a 
dense  shadow  throughout  the  left  chest.  The  left  breast  also  showed 
much  heavier  shadow  than  the  right. 

Sputum  was  profuse  in  amount  but  negative  for  T.B. 

On  December  12th,  two  days  after  admission,  the  left  pleural 
cavity  was  aspirated  and  425  c.c.'s  thick  yellow  pus  withdrawn. 

On  December  15th  it  was  noticed  that  the  left  breast  had 
enlarged  markedly,  was  quite  painful  and  fluctuated.     The  pleural 
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cavity  was  aspirated  at  frequent  intervals  until  December  21st  when 
it  was  noted  that  aspiration  of  the  pleural  fluid  emptied  the  breast. 
From  this  on  it  was  possible  to  drain  either  the  breast  by  aspirating 
the  pleural  cavity  or  vice  versa. 

An  effort  was  made  to  inject  bismuth  paste  into  the  sinus  con- 
necting the  two  abscess  cavities  but  the  x-ray  does  not  show  the 
sinus.  On  January  3rd,  under  gas  oxygen,  the  seventh  rib  was 
resected  in  posterior  axillary  line  and  the  breast  incised.  A  com- 
munication was  discovered  under  the  lower  outer  quadrant  of  the 
breast  in  the  fifth  interspace.  Through  and  through  drainage  was 
established  and  temperature  reached  normal  and  expectoration 
ceased  on  third  day  following  operation. 

Drainage  was  profuse  and  recovery  very  slow,  but  without 
unusual  occurrence.  Patient  left  the  sanatorium  May  29,  1919,  still 
having  a  small  amount  of  drainage  from  the  pleural  cavity  but  the 
lung  entirely  expanded. 

We  have  been  unable  to  obtain  any  further  report  of  this  patient 
since  discharge. 

This  would  seeni  to  us  a  case  of  empyema  necessitatis  discharg- 
ing into  the  breast  for  the  following  reasons: 

1.  A  breast  abscess  at  the  fourth  month  of  pregnancy  is  an 
extremely  rare  occurrence. 

2.  Empyema  following  influenza  is  an  extremely  frequent 
occurrence. 

3.  When  admitted  to  the  sanatorium  the  pleural  cavity  was 
filled  with  pus  whereas  at  this  time  the  breast  was  only  slightly 
involved. 


CASE  REPORT. 
By  JABEZ  H.  ELLIOTT,  M.B.,  Lt.-Col.  C.A.M.C., 

TORONTO,  CANADA. 

Pte.  W.  H.,  a  patient  in  St.  Andrew's  Military  Hospital  suffer- 
ing from  chronic  empyema  following  a  gun  shot  wound  of  the  chest, 
was  referred  to  my  clinic  for  examination  and  for  consultation  with 
the  surgical  services  as  to  further  procedure  in  the  case.  The  history 
is  so  remarkable  as  to  seem  worthy  of  record. 

In  September  1917,  this  young  man,  aged  22,  enlisted  and  was 
passed  as  fit  at  the  mobilization  depot  at  Hamilton,  Ont.  He  went 
overseas  with  the  C.  M.  R.  October  21st,  1917,  took  the  usual 
course  of  training,  "physical  jerks,"  route  marches,  and  trench 
digging.  Boarded  in  England  as  fit  for  France,  and  went  over  with  the 
102nd  Batt.  April  3rd,  1918.  In  France  was  with  the  engineers  for 
a  time  on  construction  work  behind  the  lines.  Previous  to  the  August 
advance,  he  was  recalled  to  his  battalion,  the  102nd,  and  went  into  the 
the  front  line  trenches,  August  8th.  He  took  his  full  part  in  the  work 
of  his  battalion  and  on  August  30th,  was  hit  by  a  shell  fragment  at 
level  of  eighth  and  ninth  rib,  right  side  in  posterior  axillary  line. 
The  wound  was  excised  and  cleansed  at  57th  C.  C.  S.  Foreign  body 
removed  from  pleural  cavity  at  Manchester  War  Hospital,  September 
28th,  1918.  At  Taplow,  early  in  1919,  because  of  persistent  dis- 
charge and  collapse  of  lung,  further  rib  resection  was  done  and  free 
drainage  established.  Returned  to  Canada  May  6th,  919.  Further 
operation  for  improving  drainage  at  Military  Wards,  Toronto  Gen- 
eral Hospital,  June  27th.  He  was  seriously  ill  following  this  opera- 
tion. Transferred  to  St.  Andrew's  Military  Hospital,  October  1st, 
1919,  when  he  had  a  large  sinus  with  half  inch  drainage  tube  into 
thoracic  cavity  at  site  of  old  wound.  X-ray  showed  lung  collapsed, 
except  small  portion  at  apex  and  narrow  strip  at  hylus.  Large  cavity 
between  thoracic  wall  and  collapsed  lung.  Free  discharge  of  pus. 
Urinalysis — constant  albuminuria,  .8  to  .12^,  quantity  50  to  75 
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ounces  per  day.  Hyalin  and  granular  casts,  few  pus  cells.  S.  G. 
1016  to  1025.  No  sugar.  Feet  and  ankles  swollen  and  oedema tous. 
Digestive  system:  nausea  and  vomiting  following  meals.  Intermit- 
tent diarrhea,  alternating  with  constipation. 

Here  was  a  case  of  pyopneumothorax  with  a  nephritis,  the  latter 
possibly  tuberculous,  but  not  proven  so,  either  by  microscopic  exam- 
ination or  guinea  pig  inoculation.  Catheterization  of  the  ureters  and 
cystoscopic  examination  was  also  inconclusive. 

Col.  Gilmour  in  charge  of  the  Surgical  Service  wished  for  an 
opinion  as  to  the  advisability  of  undertaking  the  operation  of 
decortication  in  hope  of  securing  re-expansion  of  the  lung,  or  possibly 
an  extensive  rib  resection  to  allow  collapse  of  chest  wall. 

It  was  while  the  case  was  receiving  this  intensive  study  that  we 
learned  what  had  up  to  that  time  been  withheld.  That  he  had  been 
in  1914,  a  patient  under  treatment  for  advanced  tubercle  of  the  lung, 
and  in  June  1914,  had  a  therapeutic  compression  of  the  lung  which 
was  kept  up  until  his  discharge  from  sanatorium  in  March  1917,  six 
months  before  enlistment. 

The  previous  history  as  now  elicited  from  him  was  as  follows: 

Family  history:     Negative. 

Past  medical  history:  Typhoid  fever  at  eleven,  was  never 
robust,  light  build  and  quite  a  runner.  A,  shoe  clerk  by  occupation. 
In  the  fall  of  1913  he  caught  cold  and  developed  a  persistent  cough 
which  he  was  unable  to  shake  off.  In  February  1914,  he  consulted 
a  doctor  who  had  his  sputum  examined  with  a  positive  result.  He 
was  taken  to  Gravenhurst  Sanatorium  in  March  1914,  and  was  then 
running  an  evening  temperature  and  coughing,  also  losing  weight. 
With  rest  and  nourishing  food  his  health  improved.  In  June  he  had 
the  right  lung  compressed  by  artificial  pneumothorax,  gradually 
increasing  the  amount  of  compression,  first  twice  weekly,  then  once 
a  week,  and  later  once  in  two  weeks,  when  cough  and  temperature 
returned.  On  examination  fluid  was  discovered  in  the  pleural  cavity, 
and  this  was  withdrawn  two  or  three  times.  During  this  time  the 
compression  of  the  lung  was  suspended  and  once  more  he  gained 
weight  and  strength.  In  June  1916,  the  lung  was  again  compressed 
on  two  occasions,  following  which  he  was  put  on  light  duty  and 
graduated  exercise.     He  gained  weight  and  strength  rapidly  and 
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returned  home  feeling  fine  with  no  cough,  temperature  or  other  symp- 
toms, March  22nd,  1917. 

Dr.  W.  B.  Kendall,  physician  in  chief,  Muskoka  Free  Hospital 
for  Consumptives,  has  been  good  enough  to  give  me  the  following 
notes  from  the  records  made  during  his  stay  in  sanatorium. 

Date  of  admission  18-4-14;  age  19;  weight  129;  classification 
L2,  S2;  temperature  96-102;  pulse  60-110;  respiration  18-24. 

Initiated  pulmonary  compression  24-6-14. 

Before  treatment:  Temperature  97-101.2;  pulse  6-120;  respira- 
tion 16-28. 

Two  months  after  compression:  Temperature  96-98.3;  pulse 
60-100;  respiration  20-30;  weight  135. 

In  December  1914,  after  thirteen  refillments  patient  developed 
an  apparent  pulmonary  oedema.  Temperature  101,  with  bubbling 
rales  throughout  the  compressed  side,  and  expectorating  large  quan- 
tities of  frothy  sputum.  Dyspncea  and  cyanosis  marked.  Patient 
moribund. 

Fluid  developed  in  March  1915,  and  oxygen  refillments  were 
done.  Condition  improved  generallv.  By  May  patient  was  up  to 
all  meals  with  normal  temperature  and  slightly  accelerated  pulse. 
Weight  142. 

In  February  1916,  patient  accepted  a  position  as  house  porter, 
but  after  a  short  time  effusion  again  formed.  Temperature  rose  to 
103,  pulse  108.  Oxygen  refillments  were  again  done  and  by  the  end 
of  July  temperature  and  pulse  were  again  normal  and  remained  so. 

March  1917,  patient  accepted  position  as  waiter  in  patients' 
dining  room,  and  held  this  position  without  any  untoward  symptoms 
for  a  period  of  six  weeks  previous  to  his  discharge. 

On  discharge,  patient  had  no  cough  or  expectoration  and 
weighed  154, 

I  regret  that  at  the  time  this  boy  was  in  residence  we  had  no 
x-ray  installation  at  the  M.  F.  H.  C.  and  I  have  but  one  plate  which 
was  with  difficulty  taken  at  the  cottage. 

We  have  here  the  case  of  a  young  man  who  enlisted  at  22, 
recently  recovered  as  far  as  symptoms  were  concerned,  from  tubercle 
of  the  lung  in  an  advanced  stage,  and  with  one  lung  well  compressed, 
passing  his  mobilization  board,  undertaking  satisfactorily  all  the 
heavy  drill  in  Canada  and  England  preparatory  to  service  in  France; 
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who  Stood  up  to  all  that  was  required  of  him  in  heavy  construction 
work  in  France  and  who  for  twenty-two  days  in  that  August  advance 
of  1918,  stood  up  under  conditions  that  tried  to  the  utmost  men  in 
perfect  physical  condition,  and  then  fell  wounded  with  shrapnel 
through  the  chest  wall,  but  which  evidently  failed  to  penetrate  the 
lung  because  of  its  complete  collapse. 

This  history  gives  us  a  remarkable  example  of  the  physical 
ability  of  the  man  with  a  healed  tuberculosis  even  though  handi- 
capped by  a  fully  collapsed  lung  and  further  illustrates  the  spirit  of 
the  young  men  with  good  red  blood,  who  completely  forgetting  or 
ignoring  self  and  withholding  information  which  would  have  effect- 
ually caused  rejection,  offered  themselves  in  their  country's  need  to 
help  stem  the  world's  menace  and  thought  nothing  too  great  a 
sacrifice  to  be  one  of  the  men  to  stand  in  line  to  uphold  and  help 
conviction  of  right,  and  be  a  man  amongst  the  rest  in  what  to  many 
was  the  great  adventure. 


ACUTE  EPIDEMIC  ENCEPHALITIS. 
By  CHARLES  H.  MINER,  M.D.  and  STANLEY  L.  FREEMAN,  M.D., 

WLLKES-BARRE,  PA. 

Introduction. 

Many  comprehensive  papers  have  been  published  upon  the 
subject  of  acute  epidemic  encephalitis  by  such  writers  as  Economo, 
Wilson,  Bassoe,  Tilney,  Neal,  Barker,  Flexner,  House  and  others,  so 
that  it  is  not  necessary  to  do  more  in  this  paper  than  to  give  a  brief 
symptological  analysis  of  the  twenty  cases  that  we  have  had  the 
opportunity  to  study. 

Our  first  case  was  seen  in  February  1919, — the  others  during 
1920,  seen  in  private  practice,  in  the  wards  of  the  City  Hospital,  in 
consultation  and  as  representative  of  the  State  Department  of 
Health. 

The  clinical  phenomena  or  symptoms  of  this  disease  are  caused 
by  an  acute  infiltrative  inflammation  of  the  central  nervous  system, 
especially  about  the  optic  thalamus,  the  floor  of  the  fourth  ventricle, 
and  in  the  white  matter  of  the  brain  and  cord. 

Classification. 

Several  writers  have  classified  their  cases  into  different  groups 
according  to  the  predominant  clinical  picture,  or  to  the  portion  of  the 
nervous  system  involved.  MacNulty,  Tilney,  and  Sabatini  have 
made  these  classifications  which  are  helpful  in  calling  attention  to 
its  resemblance  to  other  diseases,  but  after  a  study  of  our  twenty 
cases  we  have  found  that  if  the  disease  is  seen  in  its  early  stages  and 
observed  during  its  entire  course,  in  nearly  every  case  all  the  typical 
symptoms  can  be  demonstrated. 

Prodomata. 

As  Flexner  has  pointed  out  the  prodromal  symptoms  have  not 
been  clearly  defined.     This  has  been  due  to  the  fact  that  most  of  the 
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cases  reported  have  not  been  observed  until  late  in  the  disease.  We 
have  been  able  to  study  eighteen  of  the  twenty  cases  during  the  first 
week  of  their  illness. 

The  diesase  usually  begins  with  symptoms  that  resemble  and 
have  frequently  been  mistaken  for  influenza.  They  were  catarrhal 
manifestations  of  the  mucous  mebranes,  of  the  upper  respiratory 
tract  with  malaise,  headache,  general  pains,  mild  or  very  severe,  and 
frequently  nausea,  vomiting,  and  constipation. 

In  some  cases  (as  in  cases  1,  3,  5  and  15)  these  prodromal 
symptoms  precede  the  typical  symptoms  by  more  than  a  week,  while 
in  others  (as  in  cases  2,  4,  7,  11,  12  and  20)  the  prodromal  period 
lasted  only  three  days. 

We  were  unable  to  determine  the  period  of  incubation  as  no  two 
cases  occurred  in  the  same  family  and  there  was  no  history  obtain- 
able of  contact  with  a  previous  case  outside  the  family.  In  two  cases 
the  onset  was  sudden,  in  one  (case  6)  with  marked  restlessness  and 
delirium,  and  in  another  (case  19)  with  pronounced  lethargy. 

Headache  in  varying  intensity  was  present  in  all  our  cases. 

Vomiting  was  only  recorded  in  eight  cases,  and  never  was  severe 
or  continuous. 

Constipation  occurred  in  fourteen  cases,  and  this  was  also 
moderate  in  degree. 

Other  prodromal  symptoms  were  severe  muscular  pains  in  the 
neck,  shoulders  and  extremities  in  twelve  cases,  tonsilitis  in  three 
cases,  and  nosebleed  in  one  case. 

The  average  duration  of  the  fever  was  seven  days.  It  was  fre- 
quently present  at  the  onset,  but  in  some  cases  not  till  later  in  the 
disease.  In  mild  cases  it  varied  between  99  and  101  or  102,  but  in 
fulminating  cases  or  those  with  complications  it  read  as  high  as  107 
degrees.     The  age  of  patients  varied  from  9  to  78  years. 

Cranial  Nerve  Involvement. 

Double  vision  was  present  in  seventeen  cases.  We  concur  with 
William  House  that  this  symptom  only  lasts  from  two  to  four  days  in 
most  cases  and  was  usually  associated  with  some  blurring  of  vision. 
It  was  the  first  typical  symptom  of  the  disease  to  appear  in  six 
cases  (2,  3,4,  7,  12  and  13). 
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This  was  clearly  brought  out  in  case  2.  A  factory  girl  who  used 
a  large  lever  in  her  work,  suddenly  noticed  that  there  were  two  levers 
instead  of  one  and  immediately  reached  out  for  the  wrong  one.  She 
complained  of  this  to  the  foreman  of  the  factory. 

Third  nerve.  This  paralysis  occurred  in  18  cases.  Bilateral 
ptosis  was  the  most  constant  and  striking  cranial  nerve  symptom.  It 
varied  from  a  slight  weakness  to  a  marked  paresis  lasting  throughout 
the  course  of  the  disease.  The  first  definite  improvement  was  often 
heralded  by  the  raising  of  the  eye-lids  voluntarily. 

Fifth  nerve  paralysis  was  present  in  nine  cases.  It  was  chiefly 
a  masseter  muscle  paralysis  giving  the  symptoms  of  dropping  of  the 
lower  jaw  and  difficulty  in  chewing. 

Sixth  nerve.  Six  cases  had  an  internal  squint,  this  was  usually 
unilateral. 

Seventh  nerve.  Next  in  frequency  to  the  third  nerve  involve- 
ment was  that  of  the  seventh  nerve.  The  paralysis  was  either  very 
slight  or  in  some  cases  very  pronounced.  This  was  usually  unilateral 
involving  particularly  the  right  side,  and  when  a  bilateral  paralysis 
occurred  it  was  more  marked  on  the  right  side. 

The  eighth  nerve  as  far  as  we  could  tell  by  ordinary  methods 
was  not  involved  in  any  case. 

The  ninth  nerve  was  affected  producing  dysphagia  in  seven 
cases. 

The  disturbance  of  the  tenth  nerve  producing  tachycardia 
occurred  in  five  cases. 

The  eleventh  nerve  was  affected  in  three  cases  involving  the 
trapezius  and  sternocleidomastoid  muscles. 

The  twelfth  nerve  caused  a  tremor  of  the  tongue  and  slurring 
speech  such  as  that  seen  in  general  paresis.  This  was  observed  in 
many  cases,  but  no  definite  number  can  be  given  however,  as  we 
failed  to  record  this  symptom  in  every  case. 

The  most  striking  general  symptom  seen  in  our  series  of  cases 
was  a  disturbance  of  consciousness,  progressive  in  character  varying 
from  apathy  to  coma.  It  usually  developed  by  the  end  of  the  first 
week.  In  a  few  cases  it  occurred  earlier  and  in  others  later  in  the 
course  of  the  disease. 

This  lethargy  is  not  as  profound  as  one  would  expect  from  the 
appearance  of  the  patient  as  they  were  easily  roused  when  spoken  to 
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and  answered  questions  intelligently  in  the  early  stage.  As  the 
lethargy  increased  it  became  much  more  difficult  to  elicit  responses. 
Some  cases  while  apparently  lethargic,  were  really  restless  and 
excited  with  muttering  delirium.  It  was  only  during  the  early  stage 
of  lethargy  that  we  noted  catatonia  as  a  symptom.  The  lethargic 
state  lasted  from  two  weeks  to  three  months  in  our  services,  disap- 
pearing gradually. 

Delirium  was  a  symptom  in  seventeen  cases.  It  occurs  usually 
early  in  the  disease  and  of  a  mild  type.  In  two  cases  it  was  maniacal 
in  nature.  The  patients  seem  to  realize  their  actions  in  mild  cases. 
In  a  few  restraint  was  required.  Insomnia  was  present  in  sixteen 
cases.     Many  cases  required  hypnotics. 

Restlessness  was  evident  in  thirteen  cases.  This  restlessness 
existed  in  all  forms,  from  a  sense  of  general  discomfort  with  inability 
to  assume  a  comfortable  position,  to  a  marked  tossing  about,  or 
attempts  to  get  out  of  bed. 

Catatonia  was  an  interesting  and  unusual  symptom  to  be  seen 
in  an  acute  epidemic  disease,  and  was  present  in  sixteen  cases.  It 
has  a  distinct  place  in  the  course  of  the  disease,  and  occurs  early 
during  the  period  of  lethargy.  In  no  one  case  did  it  appear  before 
the  onset  of  lethargy,  and  as  the  lethargy  tended  to  be  prolonged,  the 
catatonia  began  to  disappear.  It  could  be  elicited  best  by  raising 
the  arms  or  legs.  They  would  remain  in  this  position  for  some  time, 
and  then  tend  to  drop  slowly  to  their  normal  position. 

Ataxia  was  noted  in  eighteen  cases,  and  occurred  usually  at  the 
onset  of  the  disease.  It  was  most  pronounced  in  the  arms,  and  was 
of  an  intentional  type  noticed  more  particularly  when  the  patient  was 
asked  to  pull  down  his  sleeve,  or  reach  out  for  some  object.  The 
ataxia  of  the  legs  was  evident  in  many  cases  and  resembled  in  some 
cases  the  cerebellar  type,  causing  the  patient  to  circle  to  the  left  or 
right. 

Choreiform  movements  were  in  evidence  in  eleven  cases.  They 
resembled  all  the  types  seen  in  chorea  from  the  mildest  to  the  most 
severe,  but  particularly  affecting  the  right  side.  Other  writers  have 
reported  on  this  condition  but  not  in  nearly  so  large  a  percentage  of 
cases.  Where  the  symptom  is  pronounced,  it  must  be  differentiated 
from  true  chorea. 
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Muscular  fibrillation,  a  marked  twitching  of  various  muscles  or 
muscle  groups,  existed  in  all  cases  charted  or  100^.  It  was  a  very 
interesting  and  suggestive  symptom,  and  in  fact  so  distinctive  and 
characteristic,  as  to  make  one  immediately  suspect  encephalitis  when 
it  is  seen.  Most  of  these  cases  presented  facial  tremor  (particularly 
of  the  lips,  nasal  muscles).  Some  had  twitching  of  the  arms  and 
legs,  and  a  few  the  intercostal  and  abdominal  muscles.  The  rate  of 
twitching  was  about  70-75  per  minute,  and  in  our  opinion  is  a  most 
convincing  symptom.  It  may  be  general  or  local,  or  it  may  occur  in 
all  parts  of  the  body  at  different  intervals. 

Parkinson's  mask  occurred  in  all  but  one  case  and  when  once 
seen  it  cannot  be  forgotten,  as  it  certainly  resembles  the  mask  seen  in 
paralysis  agitans,  and  together  with  the  muscular  tremor  has  led 
many  writers  to  describe  a  paralysis  agitans  group. 

The  tremor  noted  in  100%  of  the  cases  was  coarse  in  type  and 
increased  by  purpose,  in  other  words  an  intention  tremor.  This  dis- 
appeared during  actual  sleep  and  returned  upon  awakening  the 
patient. 

Eruption  was  present  in  three  cases,  in  two  it  was  herpetic  upon 
the  face  and  legs,  and  in  one  it  was  a  marked  purpura  of  both  arms, 
legs  and  shoulders,  finally  gangrene  of  the  toes  developed.  The 
gangrenous  area  was  on  all  toes  and  extended  to  the  ankle. 

Among  the  other  paralysis  seen  in  our  series  were  five  cases 
presenting  paralysis  of  the  arms  and  legs.  It  was  noted  that  these 
all  began  on  the  right  side.  These  cases  resembled  anterior  poli- 
omyelitis, but  were  associated  with  a  severe  polyneuritis.  As  the 
neuritis  improved,  so  did  the  paralysis. 

Partial  wrist-drop  and  foot-drop  occurred  in  four  cases,  and 
wrist-drop  alone  in  one  case.  The  polyneuritis  was  marked  in  other 
cases  and  the  paralysis  was  usually  bilateral.  This  can  be  seen  in 
some  of  the  photographs. 

Euphoria  as  described  by  House  was  present  in  our  cases,  except 
cases  associated  with  polyneuritis. 

Asthenia  was  present  in  100%  of  cases  and  differed  in  degree. 
It  is  one  of  the  symptoms  which  characterizes  the  disease.  It  is  with 
difficulty  they  can  move  about  in  bed,  and  in  some  cases  they  are 
absolutely  powerless.  This  lasts  for  a  considerable  period  after 
convalescence  has  been  estabHshed. 
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Reflexes  were  exaggerated  in  thirteen  cases,  normal  in  four  cases, 
and  decreased  in  three.  They  are  not  constant  and  varied  with  the 
stage  of  the  disease.  In  the  early  stages  almost  all  were  increased 
as  the  lethargy  developed.  They  gradually  decreased,  and  returned 
to  normal,  late  in  the  disease. 

Kernig's  sign  was  not  constant  either,  although  slightly  positive 
in  nine  cases.  There  were  stages  during  the  disease  when  Kernig's 
sign  would  be  markedly  positive,  associated  with  muscular  hyper- 
tonus,  and  later  when  it  would  be  absent,  so  that  the  conclusions 
drawn  are,  that  it  is  at  first  absent,  increased  during  early  lethargy, 
and  decreased  as  the  case  gets  well. 

Babinsky's  reflex  was  conspicuous  by  its  absence,  it  was  not 
present  in  any  one  single  case,  and  was  looked  for  all  through  the 
course  of  the  disease. 

Muscular  atrophy  was  only  seen  in  those  cases  which  developed 
polyneuritis  or  paralysis. 

Incontinence  of  urine  and  feces  were  noted  in  four  cases,  and 
the  only  during  deep  lethargy. 

Spinal  fluid,  it  is  interesting  to  note  was  disturbed  very  little  if 
any,  in  our  cases,  although  other  writers  such  as  Barker,  Strauss,  etc. 
found  an  increased  cell  count  and  increased  globulin  content.  We 
were  able  to  make  analysis  in  only  eleven  cases,  this  being  due  mainly 
to  the  fact  that  most  of  them  were  private  cases  and  great  objection 
was  made  by  their  families  to  lumbar  puncture.  The  analysis  of 
the  spinal  fluid  shows  in  each  case  perfectly  clear  fluid,  no  sediment 
on  standing,  no  increase  in  globulin  content  and  came  out  usually 
under  normal  or  slightly  increased  pressure.  Spinal  fluid  Wasser- 
mann  was  negative  in  all,  and  cell  count  averaged  between  seven 
cells  per  cubic  millimeter,  which  was  the  lowest  count,  and  thirty-six 
cells  per  cubic  millimeter,  the  highest  count. 

Complete  blood  analysis  were  made  in  nine  cases.  Varying 
degrees  of  anemia  were  noted,  the  lowest  hemoglobin  count  being  40, 
the  highest  96.  Red  cells  ranged  from  2,500,000  to  4,200,000. 
Blood  Wassermann  was  negative.  In  all  there  was  slight  leuco- 
cytosis,  7,900  to  14,600.  Differential  count  showed  polymorphonu- 
clear increase  ranging  from  62^  to  83%. 

Urine  was  negative  except  for  albumen  in  six  cases.  Sugar, 
casts,  acetone,  and  diacetic  acid  were  negative. 
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Duration  of  the  Disease. 

It  is  impossible  to  state  as  yet  the  exact  duration  of  this  disease 
as  many  of  these  cases  are  still  running  their  course  and  are  by  no 
means  well.  The  chart  will  give  a  very  fair  idea  of  the  length  of 
time  these  cases  run,  for  example:  the  shortest  case  was  four  days, 
ending  in  death  at  that  time,  the  longest,  one  hundred  days,  and  still 
the  disease  is  in  evidence. 

Prognosis. 

Of  the  twenty  cases,  sixteen  are  improved,  one  is  well,  and  three 
died.  Death,  in  these  cases,  was  due  to  respiratory  failure.  In  three 
there  were  complications,  namely, — 

Case  1 .  Marked  gangrene.  The  most  severe  we  have  ever  seen, 
of  toes  of  both  feet,  probably  trophic  in  nature.  Also  lobar  pneu- 
monia. 

Case  6.     Developed  otitis  media. 

Case  19.  Developed  pneumonia. 

In  only  four  cases  so  far  has  a  sequel  been  found — Case  1,  a  very 
marked  mystagmus  of  both  eyes,  and  in  the  other  three  cases 
paralysis  of  eye-lids  and  extTemities. 

Conclusion. 

We  believe  from  our  study  of  these  cases  that  in  any  case  pre- 
senting fever,  cranial  nerve  paralysis,  particularly  the  third  and 
seventh  nerves,  accompanied  by  stupor  or  lethargy,  with  muscular 
fibrillation  and  tremor,  together  with  mask-like  face,  a  diagnosis  of 
epidemic  encephalitis  should  be  seriously  considered. 

We  have  found  the  spinal  fluid  practically  normal  in  all  cases, 
but  believe  a  spinal  puncture  should  be  made  when  possible  to 
exclude  cerebro  spinal  and  tuberculous  meningitis,  anterior  polio- 
myelitis and  cerebro  spinal  syphilis. 

There  are  many  other  conditions  that  may  be  confused  with  this 
disease,  yet  we  feel  that  cases  of  acute  encephalitis  as  we  have  seen 
them  are  so  characteristic  and  have  so  uniformally  the  same  symptom 
complex,  that  the  diagnosis  can  easily  be  made  by  one  who  has  once 
seen  the  disease.  Other  writers  speak  of  mild  ambulatory  or 
abortive  cases  where  there  would  be  considerable  difficulty  in  estab- 
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lishing  a  diagnosis,  but  we  have  not  seen  any  of  these  cases.  We 
wish  to  express  our  appreciation  to  our  colleagues,  who  so  courteously 
and  willingly  cooperated  with  us  in  studying  and  following  these 
cases,  namely,  Dr.  H.  L.  Whitney  of  Plymouth,  Dr.  S.  H.  Rynkie- 
wicz,  Kingston,  Dr.  Vivian  Edwards,  Edwardsville,  Dr.  M.  C.  Rum- 
baugh,  Dorranceton,  Dr.  J.  W.  Kirschner,  Luzerne,  Dr.  John  J. 
McHugh  and  Dr.  R.  S.  Woehrle,  Parsons,  Dr.  Richard  J.  Burke, 
Miners  Mills,  and  Dr.  Walter  Davis  of  Wilkes-Barre,  Pa. 

The  photographs  and  lantern  slides  of  these  cases  were  carefully 
made  by  Dr.  S.  H.  Rynkiewicz. 

DISCUSSION. 

Dr.  George  Morris  Piersol,  Philadelphia:  I  was  particularly  interested 
in  hearing  this  series  of  cases  discussed  by  Dr.  Miner  and  Dr.  Freeman,  because 
I  had  the  privilege  of  seeing  one  of  the  early  cases  with  Dr.  Freeman.  It  was  a 
most  remarkable  case,  in  a  young  woman,  who  differed  from  the  others  in  that 
she  started  with  a  membrane  in  the  throat,  which,  on  culture,  gave  the  hemolytic 
streptococcus.  Looked  at  in  its  entirety  it  was  encaphalitis,  but  looked  at 
locally  the  diagnosis  would  have  been  in  doubt.  The  case  was  interesting  in 
that  she  had  the  most  extraordinary  throat  infection  that  i  have  ever  seen. 
There  was  most  extensive  gangrene  of  the  toes  and  of  the  dorsum  of  the  feet. 
There  is  much  confusion  in  discussing  the  etiology  and  pathology  of  the  condi- 
tion. You  hear  one  taking  up  the  clinical  symptoms  based  on  careful  experience, 
and  when  I  realize  how  carefully  this  case  was  worked  up  and  know  that  the 
same  method  was  applied  to  all  the  cases,  I  feel  that  this  clinical  study  is  most 
reliable. 

Personally,  my  experience  is  that  these  cardinal  symptoms,  particularly 
lethargy,  persistance  of  headache,  nervous  involvement,  etc.,  are  the  criteria  on 
which  to  make  a  diagnosis.  I  have  been  struck  with  spasms  of  the  upper 
segment  of  the  rectus  muscle  as  a  cause  of  the  muscular  twitching  sometimes 
seen  in  these  cases.    The  etiology  of  the  disease  is  still  in  doubt. 

Nevertheless,  it  would  seem  more  than  a  coincidence  that  the  disease  has 
been  reported  with  greater  frequency  after  epidemics  of  influenza.  This  has  been 
repeatedly  described  in  observations  as  far  back  as  the  eighteenth  century. 
Some  of  those  who  are  qualified  to  judge  and  skilled  in  the  study  of  epidemi- 
logy  have  suggested  that  this  disease  may  attain  far  greater  importance  than  it 
has  had.  At  present  it  would  seem  that  foci  of  encephalitis  here  and  there  are 
breaking  out,  sometimes  as  poliomyelitis  has  sometimes  broken  out,  and  it  may 
be  that  a  widespread  epidemic  of  this  disease  is  in  the  making  and  may  appear 
at  any  time.  It  is  to  be  hoped  that  this  is  not  true,  but  if  it  should  materialize, 
the  importance  of  the  diagnosis  of  encephalitis  would  be  apparent.  Although 
the  symptoms  found  in  typical  cases  would  make  the  diagnosis  simple,  there 
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must  be  abortive  and  atypical  cases  of  this  condition,  just  as  there  were  of 
poliomyelitis;  and  1  can  conceive  of  trouble  if  an  epidemic  of  this  condition 
should  break  loose,  from  many  general  practitioners'  making  the  diagnosis  of 
encephalitis  when  other  things  existed.  Everyone  must  have  had  the  experience 
of  being  confronted  with  neuro-syphilis  and  other  things  and  having  had 
difficulty  in  making  the  diagnosis  of  syphilis.  I  remember  a  boy  who  was 
admitted  with  distinct  lethargy  and  the  interne  made  the  diagnosis  of  epidemic 
encephalitis.  On  careful  examination  choke  disk  was  found;  and,  on  careful 
puncture,  tubercle  bacilli.  So  I  feel  that  if  the  disease  becomes  extensive  we 
shall  be  confronted  with  many  cases  diagnosed  as  encephahtis  which  are  really 
other  conditions. 

Lumbar  puncture  is  most  important,  because  the  finding  is  negative ,  while 
in  other  forms  of  meningitis  it  gives  a  definite  clue  to  the  diagnosis.  In  making 
the  diagnosis,  however,  the  important  thing  is  to  bear  in  mind  the  cardinal 
symptoms  so  carefully  worked  out  by  the  authors.  If  these  are  kept  in  mind, 
and  it  is  remembered  that  before  encephalitis  can  be  diagnosed,  the  case  must 
show  cranial  nerve  involvement,  persistent  headache  and  stags  of  excitation  fol- 
lowed by  lethargy,  the  question  of  diagnosis  will  be  much  simplified. 

Dr.  Judson  Daland,  Philadelphia :  il  wish  to  congratulate  the  authors  on 
their  beautiful  clinical  picture  of  the  cases  of  this  disease  of  which  I  have  seen 
only  a  few.  The  picture  that  they  draw  shows  how  extraordinarily  widespread 
the  infection  is.  My  mind  turns  more  particularly  to  the  question  as  to  whether 
it  might  not  be  influenzal.  Dr.  Miner  says  that  he  was  unable  to  trace  any 
relationship  between  influenza  and  the  cases  he  saw.  We  must  recollect  that 
after  each  epidemic  of  influenza  there  are  manufactured  a  large  proportion  of 
carriers  and  the  absence  of  a  history  of  these  in  and  about  a  case  does  not 
necessarily  imply  that  the  patient  did  not  come  in  contact  with  influenza.  If 
we  do  associate  it  as  a  possible  factor,  however,  we  do  not  know  very  thoroughly 
just  what  influenza  means.  From  the  study  made  in  the  last  two  epidemics,  it 
seems  to  be  in  connection  with  quite  a  variety  of  microrganisms,  of  which  the 
chief  are  varieties  of  the  pneumococcus  and  streptococcus.  The  reason  why  we 
should  give  the  minute  etiology  is  that  it  is  along  that  line  that  we  can  work 
from  the  prophylactic  standpoint  and  also  from  the  standpoint  of  a  condition  in 
the  nose,  for  example,  the  management  of  which  might  prevent  the  occurrence 
of  this  disease.  I  recollect  a  few  cases  of  this  type,  very  mild,  that  I  saw — one 
following  influenza. 

As  I  have  said,  I  desire  to  congratulate  these  two  authors  because  it  is  a 
typical  clinical  study  of  a  definite  number  of  cases,  arranged  on  a  percentage 
basis. 

Dr.  William  D.  Alsever,  Syracuse,  N.  Y. :  We  are  indebted  to  Dr.  Miner 
and  Dr.  Freeman  for  a  most  interesting  presentation  of  this  subject.  One  phase 
of  it,  I  think,  should  be  emphasized,  and  that  is  the  possibility  of  an  acute 
onset.  My  attention  was  called  to  this  by  seeing  a  grocer,  forty-five  years  old, 
who  had  spent  twenty  minutes  cranking  his  car,  went  to  get  a  pail  of  water 
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and,  on  his  trip,  got  dizzy.  It  was  not  unusual  for  him  to  spend  his  time  in 
cranking  his  car,  but  it  was  for  him  to  get  dizzy  after  doing  it.  Three  days 
later  he  suddenly  became  unconscious.  It  was  believed  that  he  had  apoplexy. 
A  week  later  I  saw  him.  He  had  a  temperature  of  103°  and  had  had  fever 
since  the  onset  of  the  illness.  He  had  lethargy.  There  was  no  paralysis  except 
in  his  eyes.  Lumbar  puncture  showed  a  negative  Wassermann;  no  increase  in 
polymorphonuclear  leucocytes.  Injection  into  guinea  pigs  showed  no  tuberculosis. 
A  week  later  he  died.  There  could  be  no  doubt  of  the  diagnosis  of  encephalitis 
— lethargy  with  an  abrupt  onset.  The  British  have  reported  a  number  of  cases 
of  abrupt  onset  in  this  disease.  One  that  I  particularly  remember  was  that  of 
a  soldier  in  France  who  had  had  a  slight  cold  at  the  time  of  the  epidemic.  It 
went  away  and  he  seemed  to  have  recovered  completely.  One  day,  while  on 
duty,  he  become  listless  and  lethargic,  after  which  he  went  through  the  usual 
course  of  the  disease  and  died.  Another  case  that  I  remember  was  in  a  woman 
in  England,  who  seemed  to  be  quite  well  until  one  morning  she  did  not  come 
to  breakfast.  They  called  her  and  she  said  she  would  come,  but  went  to  sleep 
again  They  called  her  again  with  the  same  result.  Her  case  went  on  with  a 
typical  course  and  she  died.  Cases  of  sudden  onset,  I  suppose,  are  the  excep- 
tion, but  I  believe  that  they  should  not  be  overlooked. 

The  question  of  the  cause  of  the  disease  is  interesting  also,  because,  if  I 
understand  correctly,  the  pathological  changes  are  practically  identical  with 
those  of  African  sleeping  sickness,  although  the  organism  that  produces  the 
latter  is  absent  in  these  cases.  They  resemble  paresis  or  cerebro-spinal  syphilis 
on  the  one  hand,  and  poliomyelitis  on  the  other,  more  than  any  other  of  our 
common  diseases,  but  there  is  no  reason  for  thinking  that  it  is  either  of  these. 

Dr.  Delancey  Rochester,  Buffalo,  N.  Y. :  I  wish  to  emphasize  the  great 
importance  of  lumbar  puncture  in  these  cases  and  to  illustrate  this  by  one  case 
that  was  presented  by  one  of  our  neurologists  as  a  typical  case  of  encephalitis 
lethargica  to  the  class  last  spring.  He  got  the  report  on  the  spinal  Wassermann 
two  days  after  presenting  the  case  and  it  was  a  4-plus  Wassermann.  He  had 
the  pleasure  of  presenting  it  as  a  case  of  recovery  from  specific  meningitis. 

Dr.  Thomas  A.  Clayton,  Washington:  I  am  interested  in  this  subject 
and  have  seen  a  number  of  cases.  I  have  appreciated,  as  all  of  us  have,  this 
wonderful  clinical  study.    There  are  several  points  that  I  want  to  make. 

First,  in  this,  as  in  other  diseases,  it  is  the  first  cases  seen  that  give  the 
greatest  trouble  in  diagnosis.  When  the  condition  is  once  recognized  as  being 
present  in  the  community  we  are  on  the  look-out,  and  probably  few  cases  are 
unrecognized.  In  this  disease,  as  in  others,  there  must  be  many  very  mild  cases 
that  are  not  recognized  and  recover  without  being  recognized.  I  do  not  know 
whether  you  have  noticed  the  great  number  of  facial  paralysis  that  have 
appeared  in  the  last  year.  I  do  not  know  that  these  cases  are  examples  of 
encephalitis,  but  a  number  of  my  friends  have  had  cases  of  facial  paralysis  which 
have  gone  on  to  recovery.  They  are  suggestive  cases,  but  whether  encephalitis 
or  not,  I  do  not  know. 
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The  second  point  is  the  importance  of  spinal  fluid  examination.  I  do  not 
believe  that  in  many  of  these  cases  you  can  make  a  positive  diagnosis  without 
this.  I  am  surprised  to  find  that  in  this  series  of  cases  there  was  not  a  decided 
change  in  the  spinal  fluid.  In  the  cases  that  I  have  seen  there  was  an  increase 
in  the  number  of  lymphocytes  and  an  increase  in  the  globulin.  Without  this 
examination  it  would  be  impossible  to  differentiate  cerebro-spinal  syphilis, 
tuberculous  meningitis  and  a  number  of  other  conditions,  although,  of  course,  if 
you  have  all  the  typical  symptoms  the  diagnosis  can  probably  be  made.  Many 
cases,  however,  will  not  present  these  typical  symptoms.  I,  too,  had  a  case  in 
which  the  attack  was  precipitated  by  cranking  a  machine.  It  was  a  case  of 
septic  meningitis  but  the  patient  had  felt  very  well  until  then  and  the  case  went 
on  to  death. 

Dr.  Carroll  E.  Edson,  Denver:  I  had  a  family  of  five,  father,  mother 
and  three  children,  who  were  all  sick  at  the  same  time.  In  rapid  succession  the 
three  children  came  down  with  influenza  first  and  within  forty-eight  hours  after 
the  development  of  the  first  case  of  influenza,  one  of  the  patients  developed 
broncho-pneumonia.  Anywhere  from  the  second  to  the  third  day  the  mother 
came  down,  apparently  with  the  simple  influenza — sore  throat,  high  fever  and 
headache  and  within  twenty-four  hours  she  passed  into  a  typical  case  of 
encephalitis  lethargica,  the  symptoms  of  which  fit  in  with  those  of  the  milder 
cases.  Her  case  went  on  to  recovery  in  six  weeks.  Within  ten  days  the  father 
came  down  with  it  and  in  the  interval  the  cook  had  an  ambulant  case  of 
influenza.  We  had  four  in  bed  at  once,  three  typical  influenza  and  the  other 
with  apparently  the  same  onset,  a  distinct  case  of  encephalitis  lethargica. 

Dr.  Gordon  Wilson,  Baltimore :  In  the  group  of  cases  that  I  have  seen, 
one  was  of  great  interest  to  me  because  it  was  diagnosed  as  post-influenzal 
psychosis  by  three  good  men  and  was  correctly  diagnosed  as  encephalitis 
lethargica  only  on  account  of  ptosis,  which  lasted  but  forty-eight  hours.  I  have 
another  case  which  I  diagnosed  as  that  last  year  and  which  I  feel  was  encephal- 
itis. It  is  a  question  whether  many  post-influenzal  psychoses  are  not  encephalitis. 

Dr.  Guy  Hinsdale,  Hot  Springs,  Vt. :  I  want  to  ask  whether  Dr.  Minor 
saw  any  instances  of  localized  neuritis  or  of  vasomotor  paralysis  or  stasis  in  any 
of  these  cases. 

Dr.  Charles  L.  Minor,  Asheville,  N.  C:  I  wish  they  would  speak,  in 
closing,  about  the  transmissibility  of  the  disease,  the  infectiousness  of  these 
cases,  to  which  Dr.  Edson  referred. 

Dr.  James  M.  Anders,  Philadelphia :  I  should  like  to  call  attention  to  a 
couple  of  features  that  have  not  been  touched  on  as  yet.  I  think  that  we  can 
safely  assume  that  this  is  a  microbic  infection.  Flexner,  among  others,  thinks 
that  in  all  probability  the  nasopharyngeal  secretion  may  be  the  disseminating 
agent.  Dr.  Minor  raised  the  question  of  communicability.  I  think  that  we 
should  regard  it  as  a  communicable  disease  and  take  precautions  against  its 
transmission  from  the  sick  to  the  healthy.    We  should  not  fail  to  steriUze  the 
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nasopharynx  in  these  cases  and  to  isolate  them,  as  in  other  communicable 
diseases. 

I  want  to  say  a  word  regarding  the  diagnostic  symptoms.  I  do  not  think 
that  an  abrupt  onset  is  quite  so  rare  as  one  of  the  speakers  stated.  Of  four 
cases  under  my  personal  observation  during  the  last  four  or  five  months,  two 
had  this  rather  abrupt  onset,  and  I  should  like  to  emphasize  the  fact  that  there 
seems  to  be,  in  such  cases,  a  first  stage  of  more  or  less  excitement,  in  which  the 
patient  is  only  delirious  but  wishes  to  wander  about.  That  stage  gives  way 
gradually  to  the  letargic  stage  and  the  more  characteristic  symptoms.  During 
the  stage  of  excitement  we  are  apt  to  find  diplopia  and,  at  times,  ptosis.  These 
are  among  the  early  symptoms,  owing  to  involvement  of  the  third  and  fifth 
nerves.  Much  could  be  said  on  the  differential  diagnosis  of  this  affection,  but 
it  seems  to  depend  very  largely,  in  doubtful  cases,  on  the  results  of  spinal 
puncture.  There  is  not  much,  but  there  is  a  little  increase  in  the  cell  count  and 
globulin  content,  as  a  rule;  but  that  is  not  constant,  because  I  saw  a  case  with 
another  physician  in  which  neither  showed  any  increase  whatever. 

With  regard  to  the  prognosis,  we  should  be  most  guarded.  I  recall  two 
cases  in  which,  after  apparent  recovery  (and  in  one  instance  the  patient  had 
been  sent  home  from  the  hospital),  relapses  occurred  and  the  patients  became 
seriously  ill.  One  died  and  the  other  is  still  very  ill.  In  other  words,  there  is 
no  definite  clinical  course  that  these  cases  run ;  they  do  fluctuate  most  decidedly 
and  one  cannot  be  sure  of  ultimate  recovery  until  it  has  actually  occurred. 

Dr.  Robert  Wilson,  Jr.,  Charleston,  S.  C. :  I  notice  in  this  list  the  absence 
of  one  symptom  which  was  constant  in  five  cases  that  I  recently  had  the 
opportunity  of  observing,  and  I  should  hke  to  ask  the  authors  whether  they 
have  noticed  in  their  cases  the  presence  of  this  symptom,  rapid  respiratory 
movement.  In  one  or  two  cases  the  respirations  were  forty  or  fifty  a  minute, 
out  of  all  proportion  to  the  range  of  temperature  or  pulse  rate. 

Dr.  Miner,  closing :  We  had  a  very  hard  epidemic  of  influenza  in  the  fall. 
Among  the  people  we  knew,  our  friends,  it  was  more  marked  than  in  the  pre- 
vious year.  Instead  of  trying  to  find  some  contact  with  influenza,  because 
everybody  was  exposed  to  influenza,  we  found  that  a  great  many  of  these  cases 
had  been  diagnosed  as  influenza  and  had  been  exposed  to  the  disease;  but  we 
did  not  find  any  positive  history  of  a  typical  attack  of  marked  influenza  in  any 
case  except,  probably,  a  year  or  two  before.  The  idea  had  been  suggested  that 
it  was  due  to  influenza  and  we  wanted  to  find  out  whether  it  was  due  to  that 
or  not.  We  did  not  believe  that  it  was.  The  way  that  we  got  so  many  cases 
was  that  we  had  a  case  in  the  city  hospital  which  was  there  for  two  weeks 
before  the  diagnosis  was  made.  As  soon  as  it  was,  I  brought  it  to  the  attention 
of  the  hospital  staff.  Then  we  prepared  a  paper  and  read  it  befbre  the  County 
Medical  Society.  Ten  or  fifteen  of  our  colleagues  who  had  cases  called  us  in 
consultation.  A  great  many  said  that  they  knew  they  had  cases  that  they  had 
not  recognized.  We  probably  had  some  abortive  cases.  Every  time  a  patient 
said  he  had  vomited  and  felt  sleepy  we  thought  we  had  another  case.    Unfort- 
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unately  we  did  not  have  an  autopsy.  We  have  a  patient  in  the  hospital  now 
who  is  seriously  ill  and  will  probably  not  recover;  if  this  patient  dies  we  shall 
have  an  autopsy.  This  case  is  in  a  child  who  started  with  paralysis  and  had 
come  in  contact  with  her  aunt  who  had  facial  paralysis.  We  did  not  see  it,  but 
her  doctor  said  that  it  was  ordinary  Bell's  palsy,  without  any  other  symptoms. 
I  reported  this  to  the  department  of  health.  The  reason  that  the  department 
did  not  require  reporting  was  because  of  the  danger  of  having  many  reports, 
stirring  up  publicity  and  causing  alarm;  we  tried  to  have  the  patients  isolated, 
as  far  as  we  could. 

The  onset  in  many  cases  appeared  to  be  abrupt;  on  study  we  found  that 
they  had  had  prodromal  symptoms.  In  this  child  we  discovered  that  there  had 
been  double  vision ;  in  another  that  had  paralysis,  we  found  that  there  had  been 
cold,  etc.,  a  week  before  and  that  the  paralysis  did  not  occur  until  a  week  later. 
One  patient  had  dropping  of  the  right  arm,  which  developed  into  a  serious  case 
of  paralysis  of  the  right  and  left  leg  with  pneumonia.  She  appeared  to  be  going 
to  die  but  within  three  weeks  she  was  well  and  walking  around.  It  is  surpris- 
ing, the  rapidity  with  which  the  paralysis  disappears  in  these  cases. 

I  did  not  find  any  case  with  rapid  respiration.  I  do  not  remember  Dr. 
Hinsdale's  question. 

Dr.  Hinsdale:  I  asked  whether  you  had  found  any  cases  of  localized 
neuritis  or  vasomotor  paresis. 

Dr.  Miner  :    If  I  understand  you  correctly,  that  is  what  we  had. 

Dr.  Freeman,  closing:  I  have  nothing  to  add  except  to  thank  the  Society 
for  their  kind  discussion  of  the  paper. 


ENDOCRINE  GLANDS. 
By  WM.  DUFFIELD  ROBINSON,  M.D., 

PHILADELPHIA,  PA. 

On  reading  the  preliminary  programme  recently  sent  out  by  our 
Secretary  it  was  observed  that  the  endocrine  glands  had  no  place 
among  the  subjects  of  papers  that  would  be  likely  to  bring  out  the 
discussion  of  them  to  any  extent. 

The  endocrines  are  so  much  the  subject  of  study  and  so  much 
made  use  of  by  the  progressive  physicians  of  today  that  I  felt  such  a 
void  in  the  programme  should  be  filled  in  some  form.  As  it  is  indeed 
rare  that  a  body  of  men  comes  together  who  are  more  capable  of  dis- 
cussing the  subject  than  the  members  of  the  American  Climatological 
and  Clinical  Association,  I  have  attempted  in  a  very  cursory  way  to 
present  this  paper. 

I  am  very  incompetent  to  produce  a  paper  containing  much  that 
is  new  on  the  subject  and  so  am  here  presenting  a  resume,  as  it  were, 
of  what  has  been  the  conviction,  after  study,  of  men  holding  high 
places  in  the  medical  profession.  In  a  number  of  cases  I  have  had 
clinical  experience  to  support  these  conclusions. 

It  will  be  seen  that  I  am  in  the  position  taken  and  expressed  in 
their  notices  by  many  medical  societies,  namely,  that  I  do  not  hold 
myself  responsible  for  all  that  I  present.  However,  I  have  taken 
much  care  to  try  to  bring  nothing  that  is  not  from  trustworthy 
sources. 

As  it  is  often  very  difficult  to  ferret  out  who  is  really  originally 
responsible  for  statements  made  in  writings  on  a  subject  so  profusely 
written  about  as  has  that  relating  to  the  endocrines,  I  will  not  quote 
bibliography  in  detail.  As  stated,  what  I  want  is  discussion  by  this 
conferring  body. 

When  there  is  a  lack  of  proper  balance  caused  by  the  failure  of 
the  endocrine  glands  to  function  as  they  should,  most  of  the  other 
organs  of  the  body  will  be  adversely  affected  and  their  work  poorly 
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done.  Subtle  deviations  from  the  normal  will  follow  as  evidence  in 
physical,  visceral,  metabolic,  functional,  mental  and  nervous  asso- 
ciated showings. 

When  a  man  who  has  attained  the  position  of  professor  of 
gynecology  in  the  New  York  Post-Graduate  School  and  Hospital  as 
has  Dr.  Samuel  Wyllis  Bandler,  seconded  by  a  man  like  Dr.  S.  P. 
Goodhart,  the  eminent  neurologist  and  psychistrist,  states,  that  in 
five  years  there  will  be  few  mentally  defective,  few  feeble-minded, 
few  insane,  few  diabetics,  few  sufferers  from  tumors,  cancers,  renal 
diseases,  goiters  and  so  on,  it  is  time  for  us  to  take  serious  notice. 
When  he  claims  such  statements  to  be  the  result  of  therapeutic 
observation,  and  not  simply  prophetic  vision,  the  time  has  come  for 
us  to  investigate  deeply  and  broadly. 

The  endocrine  glands  owe  their  power  of  stimulating  activity  in 
cells  in  near  or  distant  parts  of  the  body  to  the  fact  that  they  con- 
tain or  secrete  substances  known  as  hormones  or  excitants. 

Hormones  are  of  simple  chemical  composition  and  can  pass 
quickly  through  the  walls  of  the  blood  vessels. 

The  glands  of  internal  secretion  may  be  classified  as  follows: 
first,  the  nutritive  glands  as  the  thyroid,  thymus  and  hypophysis; 
second,  the  regulating  and  stimulating  glands  as  the  adrenals. 

Hormones  act  acutely  and  chronically.  Among  the  acute  hor- 
jnones  are  those  secreted  by  the  adrenals  and  the  posterior  lobe  of  the 
pituitary  and  the  thyroid. 

Hormones  acting  acutely  excite  only  short  action.  Consider  as 
an  example  how  fright  and  sudden  fear  show  the  immediate  action 
of  adrenalin  in  the  blood  vessel  constriction  causing  pallor. 

Some  hormones  are  constantly  discharged  into  the  blood  vessels 
by  the  glands  marked  for  their  acute  and  copious  secretion. 

The  condition  of  the  endocrine  glands  as  revealed  in  symptoms 
depends  on  the  amount  of  hormones  they  secrete,  an  amount  under 
norrhal,  an  amount  over  normal,  a  normal  amount  or  none. 

The  hormone  of  a  gland  acts  in  Association  with,  or  antagonism 
to  the  hormones  of  other  ductless  glands. 

Thyroid  gland.  The  secretion  of  the  thyroid  gland  has  to  do  in 
the  first  place  with  the  cells  of  the  body  as  shown  for  example  in 
cretins  and,  secondly,  with  the  development  of  the  sexual  organs. 
Thyroid  hormones  regulate  the  destruction  of  the  albumen  molecule. 


ENDOCRINE  GLANDS  169 

and  govern  the  removal  of  waste  material,  the  product  of  normal 
metabolism.  When  the  waste  is  retained  myxedema  results,  charac- 
terized among  other  symptoms  by  hard  edema.  An  absence  of 
thyroid  secretion  means  myxedema. 

The  delicacy  of  the  test  for  hyperthyroidism  is  shown  by  the 
intradermic  injection  of  adrenalin  of  one  minim  of  1-4000  solution. 
The  blanched  area  produced  is  much  larger  than  in  a  normal  individ- 
ual and  lasts  from  three  to  four  times  as  long,  that  is  from  one  hun- 
dred to  two  hundred  and  twenty  minutes. 

Parathyroid  glands.  Parathyroid  glands  are  concerned  with  the 
metabolism  of  calcium.  Under  secretion  means  over  loss  of  calcium 
as  shown  in  the  urine.  Excessive  loss  of  calcium  means  develop- 
ment of  tetany.  This  is  modified  by  the  administration  of  calcium. 
Encherich  holds  that  infantile  tetany  is  due  to  disease  of  the  para- 
thyroids. 

Paralysis  agitans,  muscular  weakness  and  under  development 
are  probably  caused  by  under  parathyroid  hormone  secretion. 

Adrenal  glands.  These  consist  of  two  parts,  a  cortex  nine- 
tenths  and  a  medulla  one-tenth.  The  smaller  is  composed  of  tissue 
which  stains  with  chrome  salts  and  therefore  is  named  chromaffin 
tissue.  This  part  secretes  a  substance  called  adrenalin,  which  is  not 
present  in  the  cortex.  Adrenalin  is  a  true  hormone  and  it  is  one  of 
the  very  few  of  which  the  chemical  composition  is  known. 

Adrenalin  helps  to  maintain  the  muscular  tone  especially  of  the 
muscles  supplied  by  the  sympathetic  nerve  ganglia. 

It  will  be  remembered  that  the  sympathetic  functions  are:  the 
constrictor  impulses  to  blood  vessels,  dilation  of  the  pupils,  secretion 
of  salivary  and  sweat  glands,  vaso-constriction  of  stomach  and  small 
intestine,  kidney  and  spleen.  The  dilation  impulses  of  the  same 
viscera  are  also  probably  included.  Other  of  these  functions  are: 
the  inhibitory  impulses  to  the  muscular  coats  of  the  stomach  and 
small  intestines  and  motor  impulses  to  the  iliocolic  sphincter.  These 
are  but  a  part  of  the  sympathetic  functions. 

Not  much  is  known  about  the  secretion  of  the  cortex  of  the 
adrenalin  save  that  in  action  it  is  related  to  the  cholestrin  and  that  in 
encephalic  children  it  is  very  small  or  altogether  absent. 

Swale  Vincent  says  that  the  function  of  the  adrenalin  are  to 
help   maintain   muscular   tone   especially   in   association   with   the 
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sympathetic,  to  raise  blood  pressure  and  increase  action  of  the  heart, 
to  increase  carbohydrate  metabolism,  to  destroy  toxic  substances 
produced  by  muscular  activity  and  to  decrease  fatigue. 

In  Graves  disease  the  blood  contains  from  four  to  eight  times 
the  normal  amount  of  adrenalin  with  no  increased  blood  pressure.  In 
chronically  contracted  kidneys  the  medulla  of  the  adrenals  is 
markedly  increased.  All  of  the  symptoms  of  Graves  disease  may  be 
produced  by  the  removal  of  the  adrenals. 

Pituitary  glands.  The  anterior,  posterior  and  the  intermediary 
parts  of  the  pituitary  glands  are  all  quite  different.  The  anterior  is 
glandular,  the  posterior  is  nervous  and  the  intermediary  is  not  as  yet 
fully  determined,  but  it  is  active  in  causing  diuresis. 

Gushing  says  complete  extirpation  of  these  glands  caused  death 
in  a  few  days,  partial  extirpation  caused  increased  deposit  of  fat 
polyuria,  transitory  glycosures,  falling  of  the  hair,  reduction  of  sexual 
activity  and  atrophy  of  the  testes  and  ovaries. 

Acromegaly  is  due  to  increase  of  glandular  epithelium  of  the 
anterior  lobe.  Tumors  of  acromegaly  are  adenoma,  adenosarcoma  or 
sarcoma  of  the  hypophyreal  gland. 

It  has  been  proven  that  an  inter-relationship  exists  between  the 
hypophisis  or  pituitary  gland  and  the  thyroid,  thymus,  superenals 
and  sexual  or  gonad  glands. 

Cells  and  glandular  buds  which  secrete  substances  having  like 
effects  to  the  adrenals  are  to  be  found  in  other  parts  of  the  body  than 
in  the  normal  place  of  the  adrenals. 

That  the  thyroid  glands  have  defensive  action  against  infection 
is  proven  by  the  great  reduction  of  the  anti-toxic  and  bacterial 
properties  of  the  blood  after  the  thyroid  has  been  removed.  These 
properties  of  the  blood  are  restored  by  the  administration  of  thyroid. 

We  can  from  these  facts  understand  why  foci  of  infection, 
dental,  tonsillar,  intestinal  and  others  are  so  frequently  caused  in 
hypertrophy  of  the  thyroid  gland,  and  why  such  hypertrophy  dis- 
appears when  the  infection  is  removed. 

As  excessive  thyroid  hormones  cause  the  breaking  down  of  the 
fats,  weight  is  reduced  when  there  is  such  an  excess.  This  explains 
the  injury  to  the  cortical  nerve  cells  and  the  nervous  symptoms 
present  when  an  excess  of  thyroid  secretion  breaks  down  the  phos- 
phorized  fats  of  these  cells. 
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Exertion  adds  waste  to  the  blood  and  so  demands  more  defen- 
sive work  of  the  thyroid  glands.  This  explains  many  of  the  morbid 
processes  and  the  need  of  rest  in  their  treatment. 

In  dementia  precox  excessive  thyroid  hormones  are  usually 
found  in  the  blood  and  the  focal  infections  are  found  to  be  the  cause 
of  the  thyroid  excess.  Excellent  results  have  followed  the  removal 
of  the  diseased  foci,  diseased  tonsils,  appendix,  etc.,  etc. 

Sajous  reports  a  case  said  by  the  highest  medical  authorities  to 
be  almost  miraculous,  in  which  the  retention  of  a  barium  meal  in  the 
caecum  for  forty-eight  hours  showed  intestinal  stasis.  The  correc- 
tion of  the  stasis,  etc.,  and  adjustment  of  endocrine  balance  resulted 
in  a  gain  in  weight  of  50^  and  the  recovery  of  mental  health. 

The  sympathetic  system  of  nerve  ganglia  is  rich  in  cells  like  the 
adrenal  medulla,  which  take  chrome  stains.  Sajous  asks  whether  the 
influenza  poison  may  not  cause  paresis  of  the  adrenalin  hormone 
secretion  thus  inhibitating  general  oxidation  and  metabolism  char- 
acteristic of  influenza. 

Cowie  and  Beaver  have  shown  in  influenza  autopisies  hypoplasia 
and  evidence  of  inhibition  of  the  adrenals.  Strychnia  stimulates  the 
adrenals  and  it  has  been  found  to  be  the  best  tonic  during  con- 
valescence. 

A  moderate  dose  of  strychnia  and  adrenal  might  act  as  a  prophy- 
lactic to  influenza  and  be  valuable  during  treatment.  In  tired, 
mentally  and  physically  inactive  subjects  a  condition  usually  due  to 
chronic  infections,  this  medication  has  been  found  to  be  excellent. 

All  of  this  brings  us  to  ask  what  effect,  if  any,  is  due  to  hormone 
action  in  many  of  the  symptoms  in  numerous  acute  and  chronic 
diseases.  Is  hormone  activity  a  factor  in  the  desquamation,  in  falling 
of  the  hair,  in  many  severe  toxic  fevers?  Has  "it  to  do  with  the 
symptoms  in  many  of  the  eruptive  fevers?  Is  immunity  to  infection 
due  to  this?  This  may  be  considered  from  the  point  of  view  of  the 
quality  of  the  function  and  reserve  energy  of  the  glands  in  one  who 
is  immune  and  another  who  is  not  immune  under  like  exposure  or 
dosage  of  an  infecting  pathogenic  organism. 

The  selective  power  of  cells  in  appropriating  from  the  blood  that 
which  the  cell  requires  to  enable  it  to  perform  its  function  is  well 
exemplified  in  the  bone  making  cells  taking  calcium  in  its  fluid  com- 
binations from  the  blood. 
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So  when  a  hormone  floats  in  the  blood  streams,  the  cells  of  that 
organ  or  part  which  requires  this  hormone  for  the  performance  of 
normal  function  will  appropriate  just  so  much  as  it  needs. 

When  more  hormones  are  required  than  are  offered  by  the  blood 
from  the  endocrine  making  them,  the  endocrine  supplying  analogous 
hormones  will  supply  its  hormones  to  the  hungry  cell. 

Now  if  we  supply,  artificially,  these  needed  hormones  in  reason- 
able dosage  as  dried  glands  or  in  active  preparations  made  from  them, 
the  under  supplied  will  appropriate  the  required  number  for  normal 
work. 

narrower  in  supporting  the  theory  of  the  selective  power  of 
hormones  states  that  an  excess  of  hormones  of  other  glands  if  admin- 
istered will  simply  act  as  inert  substances  (simple  chemical  proteins) 
and  be  oxidied  and  be  eliminated  by  the  usual  course. 

The  man  who  has  had  opportunity  to  study  a  large  group  of 
individuals  who  have  had  the  Schick  test  for  immunity  from  diph- 
theria might  discover  most  important  facts  for  a  full  and  competent 
study  of  the  entire  endocrine  gland  condition,  not  overlooking  the 
fact  as  to  whether  or  not  undue  stress  has  been  placed  on  them  by 
focal  infection. 

The  thymus  gland  is  supposed  to  waste  away  and  so  remove  its 
inhibitory  influence  on  the  sex  organs.  If  menstruation  or  usual 
signs  of  punerty  are  delayed  the  thymus  gland  should  be  studied. 

Tumors  of  the  hypophysis,  that  is  the  pituity  gland,  also  of  the 
adrenal  gland  have  resulted  in  many  instances  in  an  exceedingly 
early  and  over-large  development  of  the  genital  structure.  This  pre- 
cocious development  of  the  sexual  organs  is  not  associated  with  a 
like  early  development  of  brain,  intelligence  and  mentality. 

Tumors  of  the  genitalia  whether  or  not  the  result  of  endocrine 
abnormalities  of  structure  and  function  are  surely  associated  with 
inharmonious  action  of  the  associated  glands. 

Is  it  possible  that  the  start  of  a  tumor  and  its  stimulation  to 
growth  is  due  to  endocrine  activity? 

We  begin  to  recognize  that  the  emotions  act  on  the  endocrines 
and  that  the  endocrines  produce  emotions,  and  that  infections  far 
afield  cause  endocrine  activity  or  malbalance. 

This  all  brings  on  more  thought  and  study  as  to  what  hereditary 
influences  and  what  post-natal  influences  have  had  to  do  with  the 
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proper  balance  and  potency  of  the  endocrines  and  through  the  course 
of  development  from  infancy,  what  such  balance  or  lack  of  balance 
has  had  to  do  with  any  or  all  of  the  characteristics  of  the  individual, 
physical,  mental,  or  emotional,  with  his  stability  and  power  of  resist- 
ing disease. 

It  is  interesting  to  note  that  total  removal  of  the  tonsils  creates 
subsequently  a  compensatory  hypertrophy  of  the  tissue  of  the 
appendix,  and  chronic  appendicitis  results.  The  number  of  appen- 
dectomies following  the  complete  removal  of  the  tonsils  is  more  than 
a  coincidence.  There  is  an  histiological  indentity  between  the  tonsils 
and  the  appendix.  The  effort  after  compensation  should  cause  study 
as  to  whether  the  hypertrophy  of  an  endocrine  is  an  effort  to,  in  like 
manner,  compensate  for  an  inactivity  in  another  endocrine. 

The  life  history  of  every  individual  is  dominated  by  his  duct- 
less glands.  As  example,  without  the  pituitury,  development  of  the 
gonad  or  sex  glands  is  impossible. 

Clinical  studies  have  proven  that  certain  physiological  and 
structural  markings  are  constant  in  definite  glandular  types.  As  a 
result  it  can  be  seen  that  quite  an  accurate  designation  can  be  made 
as  to  the  endocrine  development  or  any  lack  of  balance. 

Notice  as  to  whether  an  individual  is  tall  or  short,  thin  or  stout, 
light  or  dark,  the  quality  or  distribution  of  the  hair,  whether  growing 
high  or  low  on  the  forehead,  whethei;  present  or  not  in  the  axillae 
and  its  general  distribution  will  greatly  aid  in  diagnosis. 

In  deficient  thyroid  secretion  the  eyebrows  are  very  scanty, 
especially  on  the  outer  third.  As  a  characteristic  of  adrenal  excess 
the  eyebrows  usually  meet  on  the  middle  completely  bridging  the 
nose. 

Thyroid  teeth  are  well  developed,  healthy  and  generally  excel- 
lent. Thymus  teeth  are  pitting  and  poor  enamel  due  to  deficiency 
of  the  calcium  salts.  In  pituitary  types  the  teeth  are  separated  or 
spaced.  Adrenalin  teeth  show  dark  markings  or  spots  like  chro- 
maffin deposits.  Subjects  with  gonad  or  sex  glands  excess,  have 
teeth  disproportioned  in  size,  with  frequent  absence  of  similarity  in 
lateral  incisors. 

Persons  of  the  adrenal  type  have  skin  pigmentation  as  freckles, 
moles  and  patches  of  pigmentation.  The  thyroid  skin  is  usually 
blonde,  clear  and  smooth. 
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The  ears,  the  bony  frame,  the  fat  deposit,  the  ligamentous 
structure  each  has  an  endocrine  classification. 

Dominating  hypersecretion  of  the  anterior  lobe  of  the  pituitary 
makes  for  giantism  before  puberty,  acromegaly  during  middle  life 
and  shrinking  of  the  body  in  old  age.  Hyposecretion  makes  for 
dwarfism. 

Domination  of  the  pituitary  gland  produces  feminism  in  the 
male  while  that  of  the  adrenals  for  masculinity  in  the  female. 

Abnormal  functions  such  as  neurasthenia,  psychasthema, 
hysteria  and  many  neuroses  may  be  traced  to  the  lack  of  balance  of 
the  automatic  and  sympathetic  systems  which  are  under  the  direct 
influence  of  the  ductless  glands. 

Glandular  hormones  are  the  immunizing  barriers  of  the  body 
and  these  glands  are  selectively  stimulated  to  more  active  hormone 
secretion  when  the  vaccines  and  sera  are  hyperdermically  introduced. 

Abnormal  supply  of  thyroid  hormone  means  reduced  activity  of 
metaboHsm  and  this  causes  increased  susceptibility  to  cold.  This 
results  in  abnormal  discomfort  in  winter. 

The  history  of  Graves  disease  is  the  antithesis  to  this.  In  this 
disease  the  patients  rarely  suffer  from  cold  during  winter  but  find 
the  heat  of  summer  almost  impossible  to  bear. 

It  is  claimed  by  Rendle  Short  that  thyroid  extract  is  as  effective 
in  treating  tertiary  syphilis  as  is  iodine  of  potassium. 

The  hormone  of  the  thyroids  is  named  iodthyrim  and  over- 
secretion  of  this  is  the  characteristic  of  Graves  disease.  As  iodine 
is  contained  in  most  vegetables  they  should  be  used  sparingly  in 
exophthalmic  cases. 

The  water  of  well  known  goiter  wells  is  supposed  to  produce 
parenchymatous  goiters  through  a  substance  contained  in  the  water 
which,  by  forming  a  combination  with  the  iodine  in  the  body,. 
deprives  the  body  of  iodine.  In  the  effort  to  supply  the  waste  the 
gland  hypertrophies. 

In  thyroid  insufficiency  a  lot  of  symptoms  of  functional  diseases 
are  precipitated  like  crises  which  yield  to  administration  of  thyroid 
extract.  These  crises  are  really  expressions  of  hypothyroidism  or 
reactionary  manifestations  of  t|ie  subthyroid  condition. 

They  are  migraine,  ophthalmic  migraine,  asthma, -nasal  asthma. 
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certain  attacks  of  rheumatism  and  gout,  entiritis,  urticaria,  acne, 
eczema  and  mental  symptoms. 

An  excess  or  a  deficiency  of  thyroid  secretion  may  be  present 
successively  in  the  same  patient.  These  patients  show  thyroid 
instability. 

Thyroid  insufficiency  is  characterized  frequently  by  small 
stature,  with  excess  of  soft  parts  in  the  patient.  Helroghe  states 
that  such  persons  may  have  relaxed  conditions  of  the  articular  liga- 
ment which  permits  over  extension  of  the  joints.  Such  people  are 
double  jointed.  We  see  in  them  the  ability  to  bend  their  fingers 
back  far  beyond  the  normal.  Helroghe  states  the  degree  of  insuffi- 
ciency may  be  recognized  by  squeezing  the  patient's  hands.  They 
feel  like  gloves  filled  with  clay.  Treatment  confirms  the  cause  of 
the  condition. 

In  children  such  additional  symptoms  as  protuberant  abdomen, 
lumbar  lordorsis  or  forward  bending  of  the  spine,  relaxed  spinal 
ligaments,  umbilical  hernia,  undescended  testes  are  to  be  observed. 
Sex  development  is  likely  to  be  delayed  and  the  organs  miniature. 
Long  use  of  the  thyroid  is  likely  to  assist  greatly  in  correcting  these 
conditions. 

It  is  claimed  with  case  reports  by  Hertogh  that  pre-natal 
umbilical  hernia  is  cleared  up  by  the  administration  of  thyroid  after 
birth. 

If  the  antitoxic  power  of  the  thyroid  hormones  is  correct  their 
deficiency  must  leave  the  body  more  open  to  infections  born  within 
or  outside  of  the  body. 

The  life  of  each  cell  of  the  body  considered  as  an  individual 
entity  is  a  short  one.  It  serves  its  purpose,  degenerates  and  is 
excreted  from  the  body  by  normal  channels.  To  carry  on  this 
process  thyroid  hormone  is  necessary.  With  under-normal  thyroid 
we  have  myxoedema  or  sub-myxcedema.  This  means  over-normal 
subcutaneous  tissue  which  pits  on  pressure.  Administration  of 
thyroid  corrects  these  abnormalities  and  among  other  things  explains 
reduction  of  weight  of  the  obese  by  the  use  of  thyroid. 

Usually  the  over  tired  or  the  easily  tired,  the  never  fit  individual, 
the  lazy,  sluggish  in  mind  and  body,  has  not  the  normal  requirement 
of  hormones  which  each  living  cell  of  his  body  requires  for  its  normal 
cycle  of  life.     Derangement  of  nutrition  everywhere  prevails.    Press- 
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ure  conditions  from  infiltration  about  nerve  cells  interfere  with  per- 
formance of  normal  functions  both  mental  and  physical  . 

Constipation  is  a  symptom  present  in  deficient  thyroids.  Is 
intestinal  staisis  caused  by  the  thyroid  deficiency  or  does  the  stasis 
cause  such  autoxania  as  causes  thyroid  degeneration  and  deficiency 
in  secretion?  Do  ligamentous  and  other  relaxations  caused  by 
hypothyroid  secretions  act  as  factors  in  stasis  of  abnormal  organs — 
stomach,  intestines,  kidneys,  etc.,  etc.? 

Giddiness,  headache,  swimming  sensations,  tinnitus  aurium, 
either  buzzing,  roaring,  whistling,  or  other  noises  are  symptoms 
common  to  thyroid  deficiency.  Thyroid  is  of  benefit  in  these  cases. 
Marked  tendency  to  slumber  is  another  characteristic.  It  has  been 
suggested  that  subjects  who  awake  in  the  morning  after  long  sleep, 
heavy  and  unrefreshed,  have  not  the  normal  destruction  of  the 
toxines  caused  by  the  day's  activities,  neutralized  by  the  presence  of 
normal  requirement  of  thyroid. 

It  would  be  interesting  to  ascertain  the  cause  of  ligamentous 
relaxation  resulting  in  stooping  shoulders  and  later  in  life  in  sinking 
and  stooping  forward  of  the  neck  and  head.  A  prominent  ex- 
governor  of  Pennsylvania  would  afford  a  fine  example  for  such  study. 

Children  with  inadequate  thyroid  development  are  prone  to 
develop  adenoids  as  one  of  the  stigmata  of  such  hormone  deficiency. 
Hypothyroid  subjects  and  very  deficient  sweaters  and  respond  badly 
to  diaphoretics. 

The  administrations  of  thyroid  extract  increases  the  specific 
gravity  of  the  urine  in  cases  where  thyroid  is  deficient.  It  decreases 
insensible  perspiration,  decreases  urine  output,  often  corrects 
nocturnal  enuresis  and  modifies  over-heavy  sleep. 

Hypothyroid  subjects  have  inactive  livers  and  under-normal 
bile  secretion.  They  have  great  itchiness  of  the  skin  and  cracking 
of  the  joints. 

Among  other  conditions  associated  with  subthyroid  development 
are  dry,  rough,  itchy  skin,  grooved,  brittle  and  badly '  developed 
nails,  the  absence  of  marked  thinness  of  outer  third  of  the  eyebrows, 
pigmentation  of  the  skin  especially  about  the  forehead,  thickened 
lips,  gradually  making  the  face  of  hog  characteristics,  prematurely 
gray  hair,  most  marked  over  the  temples,  amenorrhea,  malposition 
of  the  uterus,  relaxed  ligaments,  under  sized  uterus  and  ovaries, 
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dental  caries,  cholelithiasis,  partial  gastro-intestinal  paresis  of 
peristasis  and  of  supporting  ligaments  in  turn  causing  kinks  as 
described  by  Lane,  muscular  fat  infiltration  or  degeneration  causing 
weakened  abdominal  walls  failing  support  to  internal  abdominal 
viscera,  this  in  turn  causing  impaired  digestion,  toxic  intestinal 
development  and  weak  assimilation. 

The  relationship  between  h5rpothyroid  hormones  and  septic 
infection  along  the  alimentary  tract  such  as  occur  in  appendicitis 
has  often  been  discussed  as  being  like  that  existing  between  tonsil- 
litis and  appendicitis. 

Kendall  of  the  Mayo  foundation  has  isolated  a  crystalline  sub- 
stance from  the  thyroid  gland  containing  60^  of  iodine  which  is 
reported  to  give  extraordinarily  good  therapeutic  results. 

Measles  greatly  increase  hyperthyroid  secretion  especially  if 
such  nervous  history  existed.  Ninety-four  out  of  one  hundred  cases 
of  goiter  had  a  previous  history  of  focal  or  prolonged  fever  infec- 
tions.    ^Many  goiters  disappear  after  removal  of  focal  infections. 

Pituitary  hormones  stimulate  the  heart  and  quicken  a  slow  pulse 
in  this  differing  from  adrenalin.  They  also  act  on  the  other  plain 
muscles  as  the  stomach,  intestines,  uterus  and  bladder. 

A  very  interesting  thing  about  pituitary  hormones  is  the  fact 
that  one  of  them  dilates  instead  of  contracting  the  renal  arteries  and 
causes  diuresis.     This  is  a  peculiar  selective  action. 

Authorities  differ  as  to  the  galactagogue  action  of  pituitary 
hormones,  the  large  majority  crediting  them  with  such  action.  As 
with  the  kidneys,  these  hormones  dilate  instead  of  contracting  the 
arteries  and  so  correct  cessation  of  menstruation  in  cases  of 
amenorrhea.  The  posterior  part  of  this  gland  contains  the  active 
principle,  some  of  which  also  comes  from  the  intermediary  part  while 
the  hormones  from  the  anterior  part  in  excess  cause  acromegaly,  the 
disease  characterized  by  overgrowth  of  the  extremities  and  the  head. 
The  face  is  altered,  the  shape  of  the  head  becomes  more  flat  and 
square-like,  and  the  bones  are  enlarged  with  mushrooming  of  terminal 
phalanges.  The  entire  skeleton  increases  in  size.  If  the  disease 
begins  early  in  life  the  victim  becomes  a  giant. 

Schafer  says  increased  posterior  pituitary  development  increases 
fat  and  causes  deficient  sexual  development. 
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Complete  mental,  physical  and  moral  awakening  have  been 
reported  in  young  subjects  by  long  administration  of  whole  gland 
extract. 

The  adrenalin  hormone  as  represented  has  been  discovered  by 
Takamie  to  whom  we  owe  its  isolation.  It  is  a  definite  chemical 
compound.  The  amount  thrown  into  the  blood  stream  is  controlled 
by  both  mental  and  physical  activities. 

The  medulla,  as  has  been  related,  comprises  one-tenth  of  the 
entire  gland  and  is  classed  as  part  of  the  nervous  system,  while  the 
cortex — nine-tenths  of  the  whole  has  no  sympathetic  nerves. 

The  ovaries  and  testes  are  believed  to  contain  some  of  the  same 
kind  of  cells  as  are  found  in  the  adrenal  gland. 

The  similarity,  if  not  identity,  between  thyroideal  secretion  and 
neurasthenis  is  very  strong. 

While  the  study  of  the  endocrine  glands  is  one  of  the  most  recent 
in  medicine,  volumes  have  been  written  on  the  subject  by  Sajous, 
Biedel,  Harrower,  Patton,  Cobb,  Cushing  and  others,  as  well  as 
innumerable  papers  in  periodicals.  What  has  already  been  proven 
and  what  has  been  indicated  as  probable  show  what  wonderful  pos- 
sibilities the  future  may  reveal. 

We  know  that  many  drugs  act  by  stimulating  hormone  secre- 
tions quite  as  much  as  in  any  other  way.  Later  this  knowledge  will 
no  doubt  be  enormously  amplified,  and  we  shall  be  shown  how  potent 
a  factor  in  health  and  in  the  cause  and  cure  of  diseases  are  the 
hormones  of  the  ductless  glands.  The  study  of  drug  action  in 
animals  from  which  endocrine  glands  have  been  removed  is  a  rich 
mine  of  therapeutic  revelation. 

In  this  meagre  paper  enough  has  been  said  to  give  field  for  dis- 
cussion in  every  branch  of  medicine.  This,  I  hope,  will  follow  for 
the  further  enlightenment  of  each  one  of  us. 

DISCUSSION. 

Dr.  Charles  C.  de  M.  Sajous,  Philadelphia :  I  feel  very  much  flattered 
to  be  asked  to  say  a  few  words  to  you  today  on  this  subject,  because  I  have 
always  had  a  great  admiration  for  this  Society,  for  it  contains  a  great  many  of 
my  friends. 

Concerning  the  ductless  glands,  Emerson  says  that  enthusiasm  is  really  the 
foundation  of  success,  and  I  think  that  I  have  had  considerable  of  that,  but  not 
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so  much  as  Dr.  Bandler,  who  says  that  in  five  years  we  shall  have  done  all  the 
wonderful  things  that  Dr.  Robinson  spoke  of.  At  the  present  time  I  think  we 
would  all  hesitate  to  believe  that  we  shall  be  able  to  unravel  many  of  the 
problems  now  being  studied  very  faithfully  in  various  parts  of  the  world  before 
the  lapse  of  another  twenty-five  years.  When  I  started  to  write  the  book  that 
I  was  afterwards  reproached  for  having  wnritten,  I  was  impelled  to  do  so  because 
I  feared  that  certain  events  would  occur  and  that  I  should  be  reproached  for 
not  having  given  enough  evidence  and  the  ideas  that  would  be  suggested  by 
this  evidence  to  prevent  being  accused  of  being  a  visionary.  It  was  the  first 
book  written  on  the  subject  of  the  ductless  glands,  and  contained  1,863  pages. 
An  enormous  amount  of  labor  has  been  expended  on  it,  and  a  great  deal  of 
time  devoted  to  the  accumulation  of  data.  I  must  say,  however,  that  I  have 
had  a  great  deal  of  pleasure  in  following  it  up. 

I  think  that  Dr.  Phillips,  who,  as  a  physiologist,  has  watched  many  of 
these  changes  taking  place  in  the  ductless  glands,  is  right.  It  is  generally  believed . 
that  adrenalin  brings  up  the  blood  pressure.  It  does  not,  unless  the  blood 
pressure  is  abnormally  low.  It  seems  to  me  that  the  suggestion  that  he  made, 
that  the  adrenal  secretion  is  at  the  foundation  of  respiration,  is  the  one  that  is 
proving  to  be  true.  As  far  as  the  pituitary  is  concerned,  I  never  have  agreed 
with  Dr.  Gushing. 

I  think  we  shall  change  our  attitude  that  this  element  in  the  secretion  is 
responsible  based  on  the  fact  that  when  you  employ  the  extract  of  an  organ 
you  attribute  the  function  that  that  supposed  extract  produces,  but  if  you 
realize  that  there  are  four  extracts  obtained  from  the  pituitar>-,  you  will  allow 
four  functions  to  that  organ,  or  four  secretions.  From  the  standpoint  of 
acromegaly,  we  could  criticize  the  position  that  the  pituitary  is  the  secreting 
organ.  We  have  cases  in  which  one  part  of  the  body  only,  or  two  or  three 
fingers,  show  signs  of  the  disease ;  so  we  may  well  ask  the  question  whether  we 
are  dealing  with  a  secretion.  It  looks  more  as  if  the  pituitary  were  an  organ 
which  had  the  power  to  govern  the  other  ductless  glands,  and  thus  produce  the 
phenomena  of  rickets.  We  find  coherence  and  coincidence  of  data  on  all  sides. 
I  have  always  worked  on  the  line  that  we  should  respect  experimental  evidence 
and  also  take  clinical  evidence  and  patholog\'  and  all  the  data  into  considera- 
tion, before  we  reach  conclusions.  I  most  certainly  believe  that,  and  it  is  the 
course  that  I  always  pursue.  I  always  use  so  many  data  before  drawing  con- 
clusions that  many  are  proved  to  be  true. 
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MINUTES. 

The  38th  Annual  Meeting  held  at  the  Hotel  Curtis,  Lenox, 
Mass.,  was  a  most  enjoyable  and  successful  occasion.  The  weather 
was  perfect,  the  hotel  management  courteous  and  attentive,  and  the 
scientific  program  prepared  by  the  President,  Dr.  Edson,  interesting 
and  instructive.  Although  a  very  full  program  had  been  prepared, 
with  stern  attention  to  the  time  limit,  all  the  papers  were  read. 

Fifty-nine  members  were  present,  including  two  Emeritus  mem- 
bers. Fourteen  members  brought  their  wives.  A  number  came  in 
their  own  cars  which  they  filled  on  the  drive,  and  several  took  on 
their  way  home  distant  members  toward  Boston.  The  banquet  was 
held  at  the  Curtis  Hotel  after  the  auto  ride  over  the  Berkshire  Hills 
and  was  enjoyed  by  all. 

Dr.  Edson,  in  his  address,  urged  cooperation  with  the  newly 
formed  Meteorological  Society.  Later  it  was  decided,  on  motion  by 
Dr.  Otis,  that  the  two  members  of  our  society,  Edson  and  Hinsdale, 
who  are  also  officers  of  the  American  Meteorological  Society  shall 
present  to  the  Council  and  through  them  to  the  society  how 
methods  of  medical  climatology  can  be  developed  in  connection  with 
the  work  of  the  American  Meteorological  Society.  This  action  paves 
the  way  to  any  necessary  change  in  the  By-Laws  at  the  next  meeting, 
which  may  be  made  desirable  by  the  report. 

The  amendment  to  the  By-Law  presented  by  Dr.  Daland  at  the 
meeting  in  1920,  and  recommended  by  the  Council  at  its  meeting 
December,  1920,  was  passed.     It  reads: 

"To  accomplish  these  objects,  the  following  changes  in  the  Con- 
stitution and  By-Laws  are  necessary: 

Section  1,  Article  3 — to  read:  "This  Association  shall  consist  of 
active,  life,  corresponding  and  honorary  members.  The  number  of 
active  members  shall  not  exceed  150." 

Section  3,  Article  3 — to:  "Any  one  who  has  been  a  member  in 
good  standing  in  this  Association  for  twenty-five  years  is  automatic- 
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ally  transferred  to  life  membership  unless  he  expresses,  in  writing  to 
the  Council,  his  desire  to  remain  an  active  member;  and  shall  there- 
after be  exempt  from  all  dues  and  duties,  except  the  cost  of  Trans- 
actions of  the  Association,  but  shall  retain  all  the  privileges  of  mem- 
bership." 

It  was  voted  that  this  should  be  put  into  effect  according  as  the 
Council  might  see  fit  during  the  next  three  days  and  that  in  the  mean- 
time any  member  eligible  for  life  membership  might  apply  for  per- 
mission for  such  membership  to  the  Council  and  those  wishing  to 
remain  as  active  members  should  also  state  their  desire  at  this  time. 
Several  of  the  members  present,  notably  Daland,  Otis  and  Darling- 
ton, signified  their  intention  to  remain  as  active  members  in  spite  of 
their  years. 

The  following  new  members  were  elected: 

Roy  D.  Adams,  Washington 

L.  Withington  Gorham,  Albany 

Allen  K.  Krause,  Baltimore 

Philip  A.  Loomis,  Colorado  Springs 

James  S.  McLester,  Birmingham 

John  H.  Musser,  Philadelphia 

Edward  N.  Packard,  Saranac  Lake 

James  E.  Paullin,  Atlanta 
All  of  these  have  accepted  their  election. 

The  following  names  were  added  to  the  list  from  which  new 
members  are  to  be  recommended  by  the  Council  to  the  Association: 
Wm.  Duncan  Reid,  Boston 
Gerald  Blake,  Boston 
A.  H.  Gordon,  Montreal 
John  Alston  Sevier,  Colorado  Springs 
George  B.  Gilbert,  Colorado  Springs 
Paul  D.  White,  Boston 
J.  Stewart  Pritchard,  Battle  Creek 
Wm.  M.  Hart,  Ottawa 
Gerardo  M.  Balboni,  Boston 
Harvey  Milligan  Ewing,  Montclair 

The  next  meeting  will  be  held  in  Washington,  May  2d-3d,  1922, 
as  a  section  of  the  Congress  of  American  Physicians  and  Surgeons. 
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Thomas  A.  Clayton  will  be  Chairman  of  the  Committee  of  Arrange- 
ments and  represent  the  Association, 

A  Nominating  Committee  consisting  of  Elliott,  Darlington, 
Daland,  Marvel  and  Webb  presented  the  following  names  for  officers 
of  the  Association: 

President:  Wm.  Duffield  Robinson. 

Vice-Presidents:  Col.  George  E.  Bushnell,  Charles  D.  Parfitt. 

Secretary  and  Treasurer:  Arthur  K.  Stone. 

Recorder:  Cleaveland  Floyd. 

These  were  elected  by  the  Society  to  be  officers  for  the  ensuing 
year. 

A  resolution  regarding  Open  Air  School  Rooms  was  introduced 
by  Dr.  Brannan.  This  was  referred  to  the  next  Annual  Meeting  and 
a  Committee  consisting  of  J.  W.  Brannan,  Carroll  E.  Edson,  Jay 
Perkins,  John  D.  McLean  and  Charles  J.  Hatfield  were  directed  to 
bring  in  a  full  report  on  this  most  important  subject  and  also  report 
resolutions  for  the  action  of  the  Society. 

On  account  of  the  high  cost  of  printing  the  last  volume  of  the 
Transactions,  the  treasury  of  the  Society  is  at  a  low  ebb  and  the 
Recorder  has  not  been  able  to  take  steps  toward  the  publishing  of 
the  next  volume  of  the  Transactions,  although  Dr.  Norman  Bridge 
has  most  generously  contributed  $100  toward  a  publication  fund. 
Because  of  necessary  delay  in  the  publication  of  the  Transactions, 
members  who  have  had  the  paper  which  they  read  at  the  Lenox  meet- 
ing published  are  requested  to  advise  the  Secretary  of  the  name  and 
date  of  the  periodical  that  he  in  turn  may  notify  all  the  members. 

Arthur  K.  Stone,  Secretary. 
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NATHAN  SMITH  DAVIS. 

Nathan  Smith  Davis,  Chicago,  son  of  the  illustrious  founder  of 
the  American  Medical  Association,  died  in  California,  December  21, 
after  a  long  illness  from  lymphosarcoma,  aged  62. 

Dr.  Davis  was  graduated  from  the  Chicago  Medical  College  in 
1883,  and  early  began  a  teaching  career  as  associate  professor  of 
pathology  in  his  alma  mater,  holding  this  position  from  1884  to 
1886.  He  later  became  professor  of  the  principles  and  practice  of 
medicine  and  clinical  medicine  in  the  Northwestern  University 
Medical  School  which  succeeded  the  old  Chicago  Medical  College. 
For  some  years  he  served  also  as  dean.  In  association  with  his 
teaching  position  he  was  attending  physician  to  Mercy,  Wesley  and 
St.  Luke's  hospitals.  Dr.  Davis  showed  great  interest  in  the  improv- 
ing of  the  pharmacopeia,  acting  as  vice-president  of  the  U.  S. 
Pharmacopeial  Convention,  1910-1920,  and  contributed  many 
articles  to  medical  literature  on  this  subject.  He  served  the  Ameri- 
can Medical  Association  in  several  capacities,  acting  as  secretary  of 
the  Section  on  Practice  of  Medicine  in  1887,  as  chairman  of  the  Sec- 
tion on  Pharmacology  and  Therapeutics  in  1900,  and  as  a  member 
of  the  House  of  Delegates  in  1902  and  1903.  His  interests  were 
broad,  including  membership  in  the  Ninth  International  Medical 
Congress  and  Pan-American  Congress,  several  offices  in  the  Illinois 
State  Medical  Society,  chairmanship  of  the  board  of  scientific 
governors  of  the  Chicago  Academy  of  Sciences,  and  membership  in 
the  Chicago  Neurological  Society,  the  Chicago  Pathological  Society 
and  the  Institute  of  Medicine  of  Chicago.  Several  years  ago,  failing 
health  compelled  his  retirement  from  practice  and  ultimately  neces- 
situated  removal  of  his  residence  from  Chicago  to  California.  How- 
ever, even  during  his  declining  years  he  kept  up  an  active  interest  in 
medical  progress. 

Dr.  Davis  was  a  man  of  fine  presence  marked  by  affability, 
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rectitude  and  dignity.    Among  the  children  who  survive  him  is  a  son 
bearing  his  full  name  and  practicing  medicine  in  Chicago. 


GENERAL  WILLIAM  C.  GORGAS. 

William  C.  Gorgas  was  born  in  Alabama  on  October  3rd,  1854. 
He  was  the  son  af  General  Josiah  Gorgas,  the  Chief  of  Ordnance  of 
the  Southern  Confederacy  and  after  the  Civil  War  the  President  of 
the  University  of  the  South.  Gorgas  was  graduated  from  the  Uni- 
versity of  the  South  with  the  degree  of  A.B.  in  1875  and  from  the 
Bellevue  Hospital  Medical  College  in  1879.  He  entered  the  Medical 
Department  of  the  Army  on  June  16th,  1880,  as  first  lieutenant, 
became  captain  in  1885  and  major  in  1898.  In  early  life  Gorgas 
had  had  yellow  fever.  In  those  days  yellow  fever  was  rightly 
dreaded.  As  Gorgas  was  the  only  immune  among  the  officers  of  the 
Medical  Department  with  the  exception  of  Surgeon- General  Stern- 
berg he  was  naturally  the  first  one  to  be  thought  of  for  duty  that 
involved  exposure  to  that  disease.  Having  accompanied  the  expedi- 
tion against  Santiago,  he  was  soon  appointed  Chief  Sanitary  Officer 
of  Havana,  which  office  he  held  from  1898  to  1902. 

Walter  Reed,  at  that  time  a  major  in  the  Medical  Department, 
was  first  sent  by  General  Sternberg  to  Cuba  to  study  yellow  fever 
in  1900  and  in  June  of  that  year  was  appointed  president  of  the 
board  of  which  Carroll,  Agramonte  and  Lazar  were  the  other  mem- 
bers. Gorgas  from  his  position  naturally  cooperated  with  the  board 
(Reed  acknowledges  valuable  suggestions  from  him),  but  his  other 
duties  forbade  active  participation  in  the  researches  which  resulted 
in  the  memorable  discovery  of  the  mode  of  infection  in  yellow  fever 
and  of  the  proper  means  of  exterminating  that  disease.  Applying, 
in  February  1901,  the  practical  methods  for  destroying  the  stegomyia 
which  the  board  had  worked  out,  Gorgas  succeeded  in  eradicating 
yellow  fever  from  Havana  in  three  months  and  in  keeping  the  city 
thereafter  free  from  any  extension  of  the  disease,  although  Reed 
quotes  Gorgas  as  reporting  that  the  infection  was  introduced  into  it 
at  least  a  dozen  times  from  other  places  in  Cuba.  Until  that  time 
yellow  fever  had  been  constantly  present  in  Havana  for  150  years. 

This  exploit  in  practical  sanitation,  demonstrating  as  it  did  for 
the  first  time  on  a  large  scale  the  enormous  value  of  Reed's  discovery, 
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was  only  inferior  to  the  discovery  itself  as  a  contribution  towards  the 
conquest  of  yellow  fever.  The  American  Medical  Association  in  the 
resolution  adopted  at  its  meeting  of  June  11,  1902,  expressed  the 
opinion  that  the  discovery  of  the  method  of  transmission  of  yellow 
fever  is  of  such  magnitude  and  far-reaching  beneficience  as  to  rank 
second  only  with  Jenner's  discovery  of  vaccination  and  tendered  its 
thanks  to  W.  C.  Gorgas  and  to  Leonard  Wood  (General  Wood  having 
been  in  command  at  Havana  at  the  time)  as  well  as  to  the  members 
of  the  Yellow  Fever  Board. 

The  untimely  and  lamented  death  of  Walter  Reed  in  1902  left 
Gorgas  indisputably  the  first  authority  on  the  prophylaxis  of  yellow 
fever  in  the  world.  He  was  therefore  selected  without  hesitation  to 
undertake  the  eradication  of  the  disease  from  the  Isthmus  of  Panama, 
becoming  chief  sanitary  officer  of  the  Canal  Zone  in  1904  and  a 
member  of  the  Canal  Commission  in  1907.  The  magnitude  of  this 
work  and  the  wonderful  success  with  which  it  was  accomplished  have 
become  so  well  known  that  it  is  unnecessary  to  dwell  upon  them  here. 
Such  services  to  the  world  of  which  the  financial  value  alone  is 
beyond  computation,  in  Great  Britain  would  undoubtedly  have  been 
rewarded  by  a  peerage.  The  only  immediate  reward  which  Gorgas 
received,  however,  was  his  promotion  in  1903  by  special  act  of 
Congress  from  the  rank  of  major  to  that  of  colonel  and  assistant 
surgeon-general  in  recognition  of  his  work  in  Cuba.  In  1915  Gorgas, 
together  with  the  other  generals  who  were  members  of  the  Isthmian 
Canal  Commission,  received  the  thanks  of  Congress  for  distinguished 
services  in  constructing  the  Panama  Canal. 

Gorgas  remained  in  charge  of  the  sanitation  of  the  isthmus  until 
the  winter  of  1913  when  he  went  to  Rhodesia,  South  Africa,  at  the 
invitation  of  the  Chamber  of  Mines  of  Johannesburg  to  advise  as  to 
the  prevention  of  pneumonia  and  malaria  among  the  native  mine- 
workers. 

He  was  appointed  Surgeon- General  of  the  Army  with  the  rank 
of  Brigadier-General  on  January  16,  1914,  and  was  given  the  rank 
of  Major-General  in  1915.  His  new  duties  did  not  diminish  his 
interest  in  the  problems  of  world  sanitation.  While  still  in  the  Canal 
Zone  he  had  visited  Guayaquil  and  mapped  out  a  plan  for  ridding 
that  city  of  yellow  fever.  In  1916  he  was  made  chief  of  the  Special 
Yellow  Fever  Commission  of  the  Rockefeller  Foundation  and  spent 
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several  months  in  South  America  making  preliminary  surveys  of 
localities  in  which  yellow  fever  prevailed.  General  Gorgas  was 
retired  for  age  on  October  3d,  1918,  his  64th  birthday.  In  November 
1918,  he  beciame  director  of  the  yellow  fever  work  of  the  Inter- 
national Health  Board  of  the  Rockefeller  Foundation  and  was  now 
free  to  carry  out  the  recommendations  previously  made  by  the 
Yellow  Fever  Commission.  He  immediately  set  out  upon  a  prelim- 
inary journey  to  Central  America.  On  April  3rd,  1920,  he  sailed  for 
England  en  route  to  West  Africa  where  he  proposed  to  investigate 
the  yellow  fever  situation.  But  he  fell  ill  soon  after  arriving  in 
Europe  and  died  in  London  on  July  4th,  1920. 

General  Gorgas  was  a  man  of  an  unusually  kindly  and  affable 
disposition  and  of  deep  religious  convictions.  One  of  his  closest 
associates  in  the  canal  work  describes  him  as  "beautifully  unselfish 
and  thoughtful  of  others,  always  courteous  and  with  a  most  equable 
temper."  He  was  devoted  to  his  friends  and  trusted  them  implicitly. 
He  was  entirely  free  of  the  grasping  ambition  which  desires  to  appro- 
priate all  of  the  credit  which  might  be  attainable  in  the  conduct  of 
large  affairs.  On  the  contrary,  having  made  his  selection  of  per- 
sonnel— and  he  was  usually  a  good  judge  of  men — he  left  his  sub- 
ordinates free  to  develop  their  functions.  With  such  qualities  of 
mind  and  heart  he  naturally  gained  the  enthusiastic  cooperation  of 
his  fellow-workers.  The  officer  already  quoted  expresses  the  opinion 
that  General  Gorgas'  success  in  the  Canal  Zone  was  due  to  two 
factors,  his  choice  of  men  and  the  devotion  of  his  subordinates. 

But  he  had  other  qualities  which  contributed  largely  to  the 
completeness  of  his  achievements — great  tenacity  of  purpose  and 
endless  patience.  His  initial  work  in  the  Canal  Zone  was  pursued 
under  many  discouragements.  He  had  conceived  great  plans  which 
called  for  the  expenditure  of  large  sums  of  money  for  labor  and  sup- 
plies before  any  practical  results  could  be  expected.  Here  was  an 
experiment  in  sanitation  on  a  colossal  scale  under,  in  some  respects, 
new  conditions  and  the  success  of  the  experiment  was  by  no  means 
certain,  in  fact,  seemed  more  than  doubtful  to  some  of  his  associates 
of  the  Canal  Commission.  But  Gorgas  was  sure  that  he  was  right 
and  hung  on  doggedly  until  he  finally  gained  all  that  he  asked  in  a 
situation  in  which  a  weaker  or  less  optimistic  and  persevering  man 
would  have  given  up  in  despair  or  felt  obliged  to  content  himself  with 
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the  half-way  measures  which  would  have  been  equivalent  to  failure. 

His  readiness  to  delegate  responsibility  contributed  not  a  little 
to  the  success  with  which  the  surgeon-general's  office  was  conducted 
during  the  war  and  especially  as  relates  to  the  professional  divisions, 
for  the  most  part  under  the  charge  of  distinguished  physicians  from 
civil  life.  The  introduction  of  specialism  on  so  large  a  scale  into  the 
Medical  Department  of  the  Army  was  quite  unprecedented  and  was 
naturally  not  contemplated  by  existing  regulations.  Many  complica- 
tions arose;  some  mistakes  were  inevitable,  but  on  the  whole  the 
experiment  was  a  great  success,  largely  because  of  the  attitude  of 
General  Gorgas  who,  after  providing  for  guidance  from  more  experi- 
enced medical  officers  while  the  newly-appointed  men  were  becoming 
initiated  into  army  ways,  left  the  chiefs  of  division  alone  to  work  out 
their  problems.  But  when  questions  of  conflicting  authority  arose, 
as  it  was  inevitable  under  the  circumstances  that  they  must,  between 
officers  purely  administrative  in  their  functions  and  the  professional 
divisions,  the  Surgeon-General,  wherever  possible,  protected  the 
latter.  A  surgeon-general  who  insisted  upon  close  personal  super- 
vision and  regulation  of  professional  activities  at  such  a  juncture 
would  have  undertaken  a  task  impossible  of  execution  by  any  single 
man,  least  of  all  an  officer  so  overwhelmed  with  work  as  a  surgeon- 
general  is  in  time  of  war,  but  in  attempting  it  might  very  well  have 
rendered  the  whole  scheme  abortive. 

It  was  perhaps  fortunate  that  General  Gorgas  was  not  a  labor- 
atory man  nor  a  research  worker  devoted  to  intensive  cultivation  of 
narrow  fields,  but  by  taste  a  medical  practitioner  and  by  training  a 
sanitarian  who  had  handled  broad  problems  and  had  a  wide  view  of 
medicine.  His  study  of  great  epidemiological  problems  and  the 
close  connection  witn  tne  leaders  of  civil  medicine  gained  in  his 
experience  in  the  Canal  Zone  had  kept  alive  his  interest  in  the 
medical,  as  distinguished  from  the  military,  aspects  of  his  respon- 
sibilities and  averted  the  danger  which  menaces  a  medical  officer  of 
high  rank,  necessarily  devoted  to  administrative  work,  of  becoming 
purely  a  military  executive  rather  than  remaining  the  chief  physician 
in  a  corps  of  officers  whose  duties  are  medical  quite  as  much  as  they 
are  military.  Both  by  nature  and  by  education  through  practical 
affairs  he  was  therefore  ideally  fitted  for  the  charge  of  a  situation  in 
which  the  chiefs  of  the  American  medical  profession  were  striving  to 
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employ  all  of  the  resources  of  their  art  for  the  benefit  of  the  soldier, 
and  looking  beyond  the  present  were  to  study  the  colossal  aggrega- 
tion of  facts  derived  from  the  great  war  epidemics  for  the  benefit  of 
humanity  for  all  time.  What  was  more  fitting  than  that  the  greatest 
practical  sanitarian  of  the  age  should  preside  over  such  a  work? 

It  was  his  duty  to  fuse  into  the  framework  of  his  organization 
the  expanding  activities  of  the  professional  divisions  to  the  end  that 
there  should  be  no  impairment  of  military  efficiency.  With  the 
purely  professional  aspects  of  the  work  he  was  wise  enough  not  to 
interfere,  content  to  trust  the  masters  of  civil  medicine  temporarily 
under  his  direction  to  develop  their  plans  and  rejoicing  over  the 
results  which  so  amply  justified  his  course. 

General  Gorgas  was  the  recipient  of  many  honorary  degrees  and 
of  the  highest  honors  that  could  well  be  bestowed  upon  a  physician 
by  the  members  of  his  profession.  Sir  William  Osier  characterized 
his  reception  in  England  on  his  visit  in  1912  as  the  greatest  ovation 
ever  given  a  medical  man  in  that  country.  But  in  spite  of  the  adula- 
tion showered  upon  him  in  his  later  years  he  remained  unspoiled  and 
approachable,  a  quiet,  modest,  kindly  gentleman  to  the  last. 

He  had  had  warnings  before  he  went  to  Europe  in  1920  that  his 
health  was  becoming  seriously  impaired,  but  had  no  thought  of 
giving  up  his  activities  and  was  full  of  plans  of  work  for  many  years. 
So  the  end  came  suddenly.  He  was  spared  the  long  invalidism  that 
the  physician  dreads. 

Dying  in  a  foreign  land  his  remains  received  the  highest  military 
honors  that  England  could  give.  But  he  was  more  fortunate  in  that 
while  still  living  his  work  was  crowned  with  universal  praise. 
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CONSTITUTION. 
Article  I. — Name. 

This  Society  shall  be  known  as  the  American  Climatological 
AND  Clinical  Association. 

Article  II. — Object. 

The  object  of  this  Association  shall  be  the  Clinical  Study  of 
Disease,  especially  of  the  Respiratory  and  Circulatory  Organs,  and 
of  Climatology  an4  Hydrology. 

Article  III. — Membership. 

Section  1. — This  Association  shall  consist  of  active,  correspond- 
ing, life,  and  honorary  members,  the  former  not  to  exceed  150  and 
the  later  not  to  exceed  twenty  (20). 

Section  2. — Names  of  candidates  for  active  membership  whose 
applications  shall  have  been  endorsed  by  three  (3)  active  members, 
shall  be  sent  to  the  Secretary  at  or  before  the  annual  meeting  at  the 
second  business  session  of  which  they  shall  be  read  and  then  lie  over 
until  the  next  annual  meeting,  when  such  as  are  approved  by  the 
Council  shall  be  balloted  on.  Three  (3)  black  balls  shall  be  sufficient 
to  reject  a  candidate.  The  Council  shall  have  power  to  nominate 
active  members. 

Candidates  for  membership  shall,  at  the  discretion  of  the 
Council,  present  a  paper  to  the  Association  showing  clinical  study 
of  merit. 

Section  3. — ^The  power  of  liominating  honorary  and  correspond- 

*As  amended  May  10,  1916. 
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ing  members  shall  be  vested  in  the  Council.  The  election  shall  be 
conducted  in  the  same  manner  as  that  for  active  members.  Honorary 
members  shall  enjoy  all  the  privileges,  but  shall  not  be  allowed  to 
hold  any  office  or  cast  any  vote. 

Section  4. — Anyone  who  has  been  an  active  member  of  this 
Association  for  twenty  (20)  years  in  good  standing,  and  has  attained 
the  age  of  sixty  (60)  years,  may  become  a  life  member  by  expressing 
his  desire  to  do  so,  in  writing  to  the  Council,  and  he  shall  thereafter 
be  exempt  from  all  dues  and  duties  of  the  Association. 

Section  5. — Any  member  of  the  Association  absent  from  the 
meetings,  in  person  or"  by  contributed  paper,  for  three  (3)  consecu- 
tive years,  without  sufficient  cause,  shall  be  dropped  from  the  list 
of  members  by  vote  of  the  Council. 

Article  IV. — Officers. 

Section  1. — The  officers  of  this  Association  shall  consist  of  a 
President,  two  Vice-Presidents,  a  Secretary  and  Treasurer,  and  a 
Recorder,  who,  with  the  Delegate  to  the  Executive  Committee  of 
the  Congress  of  American  Physicians  and  Surgeons  or  his  alternate 
and  five  other  members,  shall  constitute  the  Council  of  the  Associa- 
tion. 

Section  2. — Nominations.  The  officers,  including  the  Council, 
shall  be  nominated  by  a  committee  of  five  (5)  members,  which 
committee  shall  be  nominated  by  the  President  at  the  first  session  of 
each  annual  meeting  and  shall  report  at  the  business  meeting  . 

Section  3. — Elections.  The  election  of  officers  shall  take  place 
at  the  business  meeting.  A  majority  of  votes  cast  shall  constitute 
an  election. 

Section  4. — The  President,  Vice-Presidents,  Secretary  and 
Treasurer,  and  Recorder  shall  enter  upon  their  duties  at  the  close 
of  the  annual  meeting  at  which  they  are  elected,  and  shall  hold  office 
until  the  close  of  the  next  annual  meeting,  or  until  their  successors 
are  elected. 

Section  5. — Members  of  the  Council,  other  than  the  President, 
Vice-Presidents,  Secretary  and  Treasurer,  shall  hold  office  for  five 
(5)  years. 
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Section  6. — Vacancies.  Any  vacancy  occurring  among  the 
officers  of  the  Association  during  the  year  may  be  filled  by  the 
Council. 

Article  V. — Duties  of  Officers. 

President  and  Vice-Presidents. 

Section  1. — The  President  and  Vice-Presidents  shall  discharge 
the  duties  usually  devolving  upon  such  officers.  The  President  shall 
be  ex-officio  Chairman  of  the  Council. 

Secretary  and  Treasurer. 

Section  2. — As  Secretary,  he  shall  attend  and  keep  a  record  of 
all  the  meetings  of  the  Association  and  of  the  Council,  of  which 
latter  he  shall  be  ex-officio  Clerk.  At  each  annual  meeting  he  shall 
announce  the  names  of  all  who  have  ceased  to  be  members  since  the 
last  report.  He  shall  notify  candidates  of  their  election  to  mem- 
bership. He  shall  send  a  preliminary  notification  of  the  annual 
meeting  two  (2)  months  previous  thereto,  and  the  programme  for 
the  annual  meeting  at  least  two  (2)  weeks  previous  to  its  assembly, 
to  all  the  members  of  the  Association.  He  shall  also  send  notifica- 
tion of  the  meetings  of  the  Council  to  the  members  thereof.  At 
each  annual  meeting  of  the  Association  he  shall  read  the  minutes  of 
the  previous  meeting  and  of  all  the  meetings  of  the  Council  that 
have  been  held  during  the  current  year. 

Section  3. — As  Treasurer,  he  shall  receive  all  moneys  due,  and 
pay  all  debts  therewith.  He  shall  render  an  account  thereof  at  the 
annual  meeting,  at  which  time  an  auditing  committee  shall  be 
appointed  to  report. 

Recorder. 

Section  4. — The  Recorder  shall  secure  the  papers  read  and  also 
proper  notes  of  the  discussions  thereon  and  shall  superintend,  under 
the  direction  of  the  Council,  the  publication  of  the  Transactions. 

Article  VI. — Council. 

The  Council  shall  meet  as  often  as  the  interests  of  the  Associa- 
tion may  require. 
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Four  (4)  members  shall  constitute  a  quorum. 

It  shall  have  the  management  of  the  affairs  of  the  Association, 
subject  to  the  action  of  the  Association  at  its  annual  meetings. 

It  shall  consider  the  claims  of  candidates  recommended  to  it  for 
admission  to  membership. 

It  shall  not  have  the  power  to  make  the  Association  liable  for 
any  debts  exceeding  in  total  one  hundred  dollars  ($100),  in  the 
course  of  any  one  year,  unless  specially  authorized  by  a  vote  of  the 
Association. 

It  shall  have  the  entire  control  of  the  publications  of  the  Asso- 
ciation, with  the  power  to  reject  such  papers  or  discussions  as  it  may 
deem  best. 

It  shall  have  power  to  nominate  active  members  at  the  annual 
meeting. 

The  Council  shall  have  power  to  invite  any  gentleman,  not  a 
member,  to  read  a  paper  at  the  annual  meeting,  on  any  subject 
within  the  scope  of  the  objects  of  this  Association. 

The  Council  shall  determine  questions  by  vote,  or — if  demanded 
— by  ballot,  the  President  having  a  casting  vote. 

The  Council  shall  constitute  a  Board  of  Trial  for  all  offences 
against  the  Constitution  and  By-laws,  or  for  unbecoming  conduct, 
and  shall  have  the  sole  power  of  moving  the  expulsion  of  any 
member. 

The  President,  or  any  two  members,  may  call  a  meeting,  notice 
of  which  will  be  transmitted  to  every  member  two  (2)  weeks  previous 
to  the  meeting. 

Article  VII. — Papers. 

Section  1. — The  titles  of  all  papers  to  be  read  at  any  annual 
meeting  shall  be  forwarded  to  the  Secretary  not  later  than  one  (1) 
month  before  the  first  day  of  the  meeting,  in  order  to  appear  on 
the  printed  programme. 

Section  2. — No  paper  shall  be  read  before  the  Association  which 
has  already  been  printed  or  been  read  before  another  body. 

Article  VIII. — Quorum. 
A  quorum  for  business  purposes  shall  be  ten  (10)  members. 
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.    Article  IX. — Amendments. 

This  Constitution  may  be  amended  by  a  four-fifths  (4/5)  vote 
of  all  the  members  present  at  an  annual  meeting,  provided  that 
notice  of  the  proposed  amendment  has  been  printed  in  the  notifica- 
tion of  the  meeting  at  which  the  vote  is  to  be  taken. 


BY-LAWS. 


( 1 )  Meetings  of  the  Association  shall  be  held  annually. 

(2)  The  time  and  place  of  the  meetings  shall  be  determined  by 
the  Council. 

(3)  The  dues  of  active  members  shall  consist  of  an  annual 
assessment  not  to  exceed  seven  and  a  half  ($7.50)  dollars.  Mem- 
bers in. arrears  shall  not  be  entitled  to  vote.  Those  in  arrears  for 
two  (2)  years  may  be  dropped  from  membership  by  recommenda- 
tion of  the  Council. 

(4)  Order  of  business  meeting. 

First  day: — 

Calling  the  roll  of  members. 

Minutes  of  previous  meeting. 

Secretary's  and  Treasurer's  reports. 

Recorder's  report. 

Report  of  Committee  of  Arrangements. 

Appointment  of  auditing  committee. 

Appointment  of  nominating  committee. 

Report  of  Council  on  recommendations  for  membership. 

Second  day,  Morning  session: — 

Reports  of  nominating  committee  and  auditing  committee. 

Election  of  officers. 

Election  of  members. 

Nomination  of  candidates  for  membership. 

Report  of  committee  on  health  resorts. 

Unfinished  business. 

Miscellaneous  business. 

Adjournment  of  business  meeting. 


THE  FUTURE  FOR  RESEARCH  IN  CLIMATOLOGY. 
By  CARROLL  E.  EDSON,  A.M.,  M.D. 

THE  PRESIDENT'S  ADDRESS. 

It  is  twenty-five  years  this  month  since  I  first  had  the  pleasure 
of  meeting  with  the  American  Climatological  Association  through  the 
kind  invitation  of  that  enthusiastic  and  loyal  member,  Dr.  Samuel 
A.  Fisk. 

Each  succeeding  year  has  increased  by  appreciation  of  my 
indebtedness  to  this  Association.  Its  meetings  have  added  to  my 
store  of  knowledge,  widened  my  scentific  horizon  and  kindled  my 
professional  zeal  by  the  friction  of  our  amiable  discussions.  The 
work  of  life  has  been  cheered  and  enriched  beyond  telling,  by  the 
friendships  here  made  and  strengthened.  That  after  these  years,  I 
have  merited  your  confidence  sufficiently  to  be  chosen  your  President 
is  a  matter  for  just  pride.  For  your  kindness  in  thus  honoring  me 
I  am  most  grateful. 

The  end  of  twenty-five  years  is  a  happy  time  to  survey  the  work 
and  trend  of  a  society.  Its  accomplishments  can  be  judged  by 
mature  experience  while  they  are  still  clear  from  fresh  associations, 
not  misty,  futile  reminiscences.  The  outlook  over  the  future  is 
bright,  not  yet  clouded  by  a  sad  "particeps  non  eris."  There  are 
still  years  for  active  labor,  and  a  rightful  expectation  of  seeing  some 
of  the  ripened  harvest  gathered  by  younger  hands. 

The  work  of,  the  Climatological  and  Clinical  Association  in  the 
past  has  been  fundamental  in  character,  broad  in  scope  and  I  believe 
lasting  in  its  value. 

During  the  past  thirty-seven  years  most  of  the  contributions  of 
permanent  scientific  value  in  climatology  and  baneology  in  this 
country  have  been  published  in  our  Transactions  or  by  members  of 
this  Association. 

Our  papers  and  discussions  first  emphasized  the  benefits  of 
climate  in  pulmonary  tuberculosis  and  then  established  by  analysis 
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the  essential  importance  of  fresh  air  and  medical  discipline  in  its 
cure. 

With  scientific  breadth  of  view  members  of  this  Association  were 
prompt  to  recognize  the  need  for  wider,  special  and  more  intensive 
study  of  this  disease.  From  its  inception  they  were  active  in  the 
organization  and  generous  in  support  of  the  National  Tuberculosis 
Association,  both  in  its  scientific  and  sociological  work. 

Inasmuch  as  diseases  of  the  respiratory  system  were  those  most 
apparently  helped  by  change  in  climate,  and  for  which  patients  were 
most  often  sent  away  from  home,  the  discussion  of  these  diseases 
occupied  a  large  part  of  the  early  programs  of  our  Association.  They 
were  not  the  sole  or  even  the  chief  topics,  however,  as  a  study  of  the 
Transactions  shows.  In  1893  Dr.  R.  C.  Curtin,  in  his  presidential 
address,  analyzed  the  papers  read  during  the  first  ten  years  of  the 
Association.     These  were: 

TABLE  I. 

1884-1893. 

Pulmonary  phthisis  and  diseases  of  the  air  passages 60 

Pneumonia  and  pleurisy 6 

Asthma 4 

Diseases  of  the  heart IS 

Epidemic  diseases 18 

Mineral  springs  and  baths 12 

Experiments  as  to  the  effects  of  air  pressure  on  diseases  of  the  heart  and 

lungs 9 

Studies  of  special  climates 62 

This  was  a  broad  and  catholic  range  of  subjects,  which  succeed- 
ing decades  have  well  maintained.  I  have  grouped  the  titles  as 
nearly  as  possible  under  the  same  headings  as  Dr.  Curtin.  The 
newer  knowledge  of  and  interest  in  the  endocrine  organs,  and  the 
special  studies  on  tuberculin  and  bacterins  account  for  the  larger 
number  of  papers  grouped  under  miscellaneous. 

TABLE  II. 

1894-1903 

Pulmonary  tuberculosis 76 

Pneumonia 27 

Diseases  of  the  heart 37 

Diseases  of  the  kidneys       .....  1 

Epidemic  diseases      ....'...  7 

Mineral  springs  and  baths 7 

Studies  of  special  climates 36 

Meteorologic  physiology 20 

Miscellaneous 19 
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'  1913-1918 

57 

31 

31 

20 

36 

11 

4 

1 

3 

7 

7 

2 

20 

4 

7 

7 

66 

34 
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In  reviewing  these  lists  and  the  discussions  of  our  meetings  one 
characteristic  stands  out.  From  the  first  the  work  of  this  Association 
had  a  clinical  bearing,  a  therapeutic  interest;  the  reason  for  which 
is  clear. 

We  must  never  forget  that  the  men  who  organized  this  Society, 
who  gave  it  its  ideals  and  established  its  character  belonged  to  that 
diminishing  number,  the  corps  d'elite  of  our  profession,  the  great 
clinicians. 

They  did  not  form  this  Society  because  they  were  climatologists, 
but  became  climatologists  because  they  founded  this  Association. ' 

They  desired  more  scientific,  more  accurate  knowledge  of  the 
effect  of  climate  upon  the  human  body.  They  selected  the  circulatory 
and  respiratory  systems  for  special  study  because  diseases  of  these 
physiological  groups  were  most  obviously  influenced  by  climatic 
surroundings  and  showed  a  response  to  meteorologic  conditions  which 
could  be  measured  by  the  few  means  then  at  our  command  or  studied 
by  clinical  observation.  For  they  knew  the  value  of  clinical  study, 
and  the  worth  of  accurate  observation. 

They  recognized  their  need  or  more  detailed  information  con- 
cerning the  climatic  conditions  present  at  the  various  health  resorts. 
Having  always  in  mind  the  application  of  such  statistics  to  the 
benefit  of  their  patients,  they  appreciated  also  the  desirableness  of 
definite  knowledge  of  the  physical  living  conditions  of  the  places  to 
which  they  might  send  these  invalids. 

Their  clinical  wisdom  taught  them  that  man  was  not  cured  by 
air  or  waters  alone  and  that  the  mental,  moral  and  social  nature 
must  be  considered.  To  this  end  they  wisely  established  the  custom 
of  meeting  in  regular  alternation  at  various  health  resorts,  that  they 
might  have  the  advantage  of  personal  acquaintance  with  the  physical, 
social  and  recreational  opportunities  of  these  localities,  and  the  char- 
acter and  qualifications  of  the  medical  service  their  patients  could 
command. 

It  was  a  most  useful  custom  which  I  believe  had  much  to  do 
with  the  practical  character,  the  human  personal  quality  of  the  work, 
the  papers  and  the  discussions  of  our  meetings.  We  would  do  well 
to  restore  it  even  at  the  cost  of  some  longer  travel  or  even  occasional 
dislocation  of  our  vernal  meeting  time. 
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Such  has  been  the  past  work  of  our  Association:  Scientific, 
creative,  progressive,  practical,  humane. 

What  of  the  future? 

A  modern  medical  society  to  be  progressive  and  vigorous  must 
have  some  definite  field  of  study  to  attract  the  active  interest  of  its 
members.  There  is  danger,  however,  in  the  present  tendency 
towards  many  special  societies  each  confining  itself  to  one  disease  or 
one  set  of  organs.  Such  division  of  interests  and  limitation  of  dis- 
cussion may  easily  bring  about  a  narrowness  of  vision  and  hinder  the 
development  of  that  broad,  sound  clinical  judgment  so  needed  by 
physicians. 

Our  Association  is  especially  fortunate  both  in  its  inheritance 
of  a  wide  clinical  interest  and  purpose,  and  in  our  particular  subject 
for  special  study. 

In  climatology  we  have  still  a  rich  and  unexhausted  field  for 
research,  both  in  pure  and  applied  science  of  health  and  disease.  For 
climate  is  all-embracing.  It  is  not  a  matter  to  which  we  can  be 
medically  indifferent.  It  is  not  like  a  choice  of  specifics  in  lues,  or 
of  bacterins  to  be  used  or  not  as  experience  or  prejudice  dictates.  We 
have  to  consider  it.  Every  patient,  whatever  his  disease,  wherever 
he  may  be  found  or  sent,  is  living  in  a  climate  of  some  definite  com- 
ponents. 

Climatology  is  not  a  field  to  be  neglected  or  one  of  narrow 
interest.  Indeed,  the  last  six  years  have  seen  its  boundaries  enorm- 
ously extended.  We  are  no  longer  confined  by  latitudes  and  longi- 
tudes. We  have  added  a  third  dimension  to  our  realm,  and  now 
know  no  limits  in  space  to  which  our  Association  may  not  soar. 

The  paramount  importance  of  aviation  in  war,  and  its  growing 
usefulness  in  commerce  has  necessitated  an  intensive  study  of  the 
physiologic  effects  of  high  altitude  such  as  we  little  dreamed  of  ten 
years  ago.  No  longer  is  it  the  question  of  a  slow  change  from  sea 
level  to  5,000  feet  or  so,  within  which  limits  most  of  our  former  work 
was  measured;  but  of  the  adjustments  necessitated  by  a  rapid,  almost 
instantaneous  change  to  15,000  or  20,000  feet,  from  summer  heat  to 
sub-arctic  cold. 

The  extent  of  the  studies  already  made  in  this  field  is  hardly 
appreciated  by  the  medical  profession,  though  many  of  the  experi- 
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ences  and  facts  brought  out  by  this  school  of  aviation  physiology 
can  be  usefully  applied  to  the  problems  of  more  humble  terrestrial 
medicine.  Not  only  do  they  concern  the  question  of  low  oxygen 
pressure,  of  vital  capacity,  of  fatigue-breathing  and  expiratory 
reserve  force,  but  the  problem  of  individual  limitation  of  altitude  for 
single  flight,  or  for  continued  repeated  flying.  These  are  not  the 
same. 

To  such  fairly  definite  studies  must  be  added  the  extremely 
interesting  tests  and  researches  into  the  nervous,  aural  and  ocular 
reactions;  the  psychic  problems  of  reaction-time  and  endurance  of 
close  attention  under  varying  states  of  fatigue,  rapid  motion,  chang- 
ing position  and  lessened  oxygenation. 

Here  is  a  wonderful  extension  of  our  own  legitimate  field  for 
investigation  of  the  problems  of  meteorologic  physiology  in  which  so 
far  comparatively  little  has  been  finally  determined. 

The  effort  of  other  factors  of  moisture,  wind,  temperature  and 
sunlight  are  still  subjects  holding  rich  rewards  for  thorough  research, 
by  the  newer  method  now  available  in  clinical  medicine. 

Real  advance  can  come  from  such  observations  only  when 
properly  checked  by  laboratory  tests  under  controlled  conditions. 

Never  was  the  time  more  suited  or  the  call  more  imperative  for 
the  establishment  of  laboratories  for  clinical  research  in  meteoro- 
logic physiology  which  is  the  foundation  for  scientific  climate- 
therapy. 

In  his  presidential  address  in  1905,  Dr.  Phillips  urged  such 
establishment  by  this  Society.  It  is  an  immeasurable  loss  that  we 
have  not  followed  his  advice  during  these  years  of  overflowing 
opulence.  But  it  is  never  too  late  to  begin.  The  Climatological  and 
Clinical  Association  can  not  do  better  than  to  make  this  sphere  of 
work  its  own  and  endeavor  by  personal,  individual  and  collective 
action  to  raise  funds  and  provide  means  for  starting  correlated 
research  at  two  stations  in  this  country.  One  should  be  at  sea  level 
and  the  other  in  a  liigh  arid  inland  region.  Such  research  work 
could  be  done  best  in  a  laboratory  of  our  own,  or  if  not  so  feasible, 
by  aid  of  our  funds  in  connection  with  some  already  established 
foundation  for  medical  or  physiological  research. 

There  is  a  special  reason  why  the  present  is  a  most  opportune 
time  for  such  action  on  our  part.     The  American  Meteorological 
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Society  is  a  veritable  young  giant  in  the  field.  Organized  only 
eighteen  months  ago  it  has  already  an  enrollment  of  close  upon  one 
thousand  members  most  of  them  trained  to  exact  scientific  work, 
keen  and  eager  for  investigation.  It  is  significant  that  at  its  annual 
meeting  last  December  the  president,  Prof.  Ward,  also  an  honorary 
member  of  our  Association,  took  "Medical  Climatology"  for  the 
subject  of  his  address;  and  that  one  session  was  devoted  to  the 
physiologic  aspects  of  weather  and  climate. 

We  welcome  this  society  and  congratulate  it  on  its  splendid 
start.  In  the  friendliest  spirit  may  I  call  attention  to  one  phase  of 
its  proposed  work  in  the  field  of  our  common  interest.  The  members 
of  the  new  society  are  chiefly  meteorologists  interested  and  trained 
in  the  physics  of  the  air,  the  weather  and  of  climate:  expert  in  the 
application  of  such  knowledge  to  human  use. 

Dr.  Phillips  once  told  us  that  some  of  our  discussions  evinced  a 
need  of  what  he  called  "meteorologic  milk  for  medical  babes."  In  a 
like  way  any  discussion  of  meteorologic  influences  upon  disease  inci- 
dence or  variation  will  go  astray  if  based  only  upon  mortality  and 
weather  statistics.  It  is  likely  to  be  labor  partly  or  wholly  wasted 
if  undertaken  by  those  not  conversant  with  medical  etiology,  path- 
ology and  epidemiology.  It  would  be  a  pity  to  have  the  work  of  this 
new  society  and  our  own  Association  come  in  conflict  or  to  have  the 
papers  of  either  lack  the  technical  approval  of  their  medical  or 
meteorological  statements  by  competent  readers  of  the  other  society. 
To  prevent  this  and  to  avoid  useless  duplication  of  effort,  it  seems 
to  me  we  cannot  overestimate  the  value  which  will  come  from  close 
and  cordial  cooperation  in  our  work  in  the  adjoining  and  common 
portion  of  our  respective  fields. 

The  lines  of  research  along  which  the  meteorologist  and  the 
physician  can  most  fruitfully  work  together  will  be  best  appreciated 
if  we  consider  briefly  the  three  needs  our  profession  has  in  making 
medical  decisions  involving  climate  or  weather  conditions. 

First.  We  need  more  detailed,  more  accurate  knowledge  of  the 
normal  processes  of  metabolism  and  the  action  of  the  factors  of 
circulation,  respirations,  combustion  and  elimination  under  various 
established  conditions  of  altitude,  moisture,  sunlight,  wind.  This 
we  may  for  convenience  call  climate  physiology.    Of  it  we  really 
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know  less  than  we  think.     There  is  opportunity  for  much  research 
and  observation  in  establishing  this  normal. 

Second.  We  need  to  study  the  physiologic  reaction  to  sudden 
or  marked  change  in  any  of  the  conditions  of  altitude,  moisture,  wind 
or  temperature;  and  to  have  some  measure  of  the  stress  put  upon 
normal  persons  by  abrupt  calls  for  physiologic  readjustment.  This 
is  meteorologic  physiology. 

It  is  in  this  field  that  the  investigations  of  aviation  medicine, 
so-called,  have  so  much  added  to  our  knowledge,  particularly  of  the 
component  of  altitude.  The  other  factors  of  temperature,  sun,  wind 
and  moisture  need  equal  study. 

Third.  We  need  to  know  the  adaptability  of  diseased  mechan- 
isms to  function  satisfactorily  in  such  differences  of  climate  or  to 
meet  successfully  changes  in  weather.  This  knowledge  is  the  basis 
for  wise  and  successful  application  of  climato-therapy.  Opinions 
and  decisions  in  such  matters  are  more  and  more  frequently  asked 
of  the  physician  and  climatologist. 

It  is  obvious  that  the  meteorologist  will  be  most  interested  in 
the  first  and  second  of  these  lines  of  research.  In  the  laboratory 
and  experimental  study  of  the  second  division  especially,  of  metero- 
logic  physiology,  we  must  call  on  him  to  aid  us  with  his  knowledge 
of  methods  of  exact  measurement  of  the  various  meteorologic  com- 
ponents and  his  records  of  changes  in  these  factors. 

The  American  Climatological  and  Clinical  Association  and  the 
American  Meteorological  Society  can  most  effectively  and  advantage- 
ously cooperate  in  planning,  distributing  and  systematically  carrying 
out  such  work.  A  conference  between  our  two  societies  might  aid 
greatly  in  providing  research  facilities  or  in  establishing  the  necessary 
laboratories.  Such  affiliation  and  exchange  of  ideas  would  certainly 
increase  the  value  and  interest  of  both  our  programmes.  As  the 
Meteorological  Society  meets  in  December  there  would  be  no  conflict 
in  attendance  but  rather  a  double  opportunity  for  advancing  our 
common  search  for  knowledge. 

In  the  field  of  general  clinical  medicine  our  Association  has  a 
rich  future  before  it  in  the  correlation  of  experience  and  the  concerted 
study  of  those  ailments  which  are  chronic  and  so  observable  over 
long  periods  of  time.     The  problems  of  change  of  work  or  residence 
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by  persons  with  damaged  or  degenerating  organs  are  intricate  and 
difficult  to  solve.  Of  the  effect  of  such  change  upon  pulmonary 
disease  we  know  a  reasonable  amount.  Of  the  benefits  to  be  expected 
in  diseases  of  the  heart  we  know  a  very  little,  of  the  kidneys  less 
and  of  its  action  in  arteriosclerosis  almost  nothing.  Yet  all  these 
latter  compose  the  third  group  of  fundamental  problems  concerning 
which  we  need  preciser  information.  They  are  problems,  to  which 
the  answers  are  best  sought  at  present  through  clinical  study. 

If  every  member  would  keep  full  and  positive  records  of  the 
important  factors  in  the  equation,  along  definite  lines  of  agreed 
observation,  we  would  go  far  to  clearing  away  some  of  our  doubts 
and  not  a  few  of  our  superstitions.  Each  year  we  might  devote  a 
session  to  some  one  disease  or  phase  of  it,  as  studied  and  measured 
by  those  living  respectively  in  high,  low,  dry,  or  moist  regions.  By 
comparing  such  similarly  recorded  observations  we  could  determine 
with  some  measurable  degree  of  accuracy  what  benefit  is  really 
obtained  by  a  patient  whom  we  send  away,  and  wherein  the  improve- 
ment in  his  physiologic  balance  is  made.  The  physician  in  the  new 
climate  and  the  medical  advisor  at  home,  by  exchange  of  comparable 
statistics  would  each  gain  insight  and  prognostic  skill. 

All  this  means  hard  work,  conscientiously  carried  out  on  care- 
fully planned  lines,  after  mutual  selection  of  the  field  of  study.  It  is 
a  rich  and  unclaimed  realm  for  our  younger  clinicians  to  appropriate. 

I  have  sketched  briefly  the  experimental  work  and  clinical 
studies  which  are  the  foundations  on  which  we  base  our  judgments 
as  climatologists.  With  each  succeeding  year  there  is  coming  a 
greater  demand  for  such  opinions  and  need  for  expert  knowledge  of 
the  climatic  and  living  conditions  of  our  health  resorts. 

Recent  years  have  brought  a  great  increase  in  wealth  and  in 
the  number  of  persons  able  to  travel  far  in  search  of  more  favorable 
conditions  of  climate.  Some  desire  simply  greater  comfort  or  pleas- 
ure upon  retiring  with  riches  from  prosperous  business.  Others,  in 
increasing  numbers,  find  heart,  arteries  or  kidneys  yielding  under  the 
stress  of  modern  life.  They  must  husband  their  narrowing  physio- 
logic margin.  Some  are  obliged  to  keep  still  at  work,  others  can  go 
where  they  will  in  luxury  to  enjoy  the  balance  of  their  life.  They 
seek  our  counsel  in  growing  numbers,  asking  what  place  or  climate 
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will  least  tax  and  longest  support  their  damaged  health.  To  advise 
them  well  we  need  not  alone  the  physiologic  knowledge  and  the 
clinical  experience  which  we  may  increase  and  exchange  in  this 
Society,  we  need  also  the  information  which  we  can  obtain  only  from 
careful  study  of  the  climatic  charts,  the  meteorologic  and  weather 
statistics,  the  hygienic,  industrial  and  living  conditions,  the  recrea- 
tional opportunities  of  all  our  increasing  number  of  health  resorts. 

A  revision  of  our  "Report  on  Health  Resorts  and  Springs"  cor- 
rected and  extended  to  include  the  many  new  and  beneficial  places 
opened  in  the  twenty-five  years  since  it  was  first  prepared,  would  be 
a  work  well  worth  our  consideration.  In  the  compilation  of  fuller, 
but  simpler,  more  uniform  and  better  systematized  tables  of  climate 
and  weather  we  could  ask  the  joint  labor  of  our  young  brothers  of 
the  Meteorologic  Society. 

By  such  a  re-issue  we  could  provide  for  our  members,  and  the 
intelligent  public,  lay  and  medical,  a  reference  volume  of  authorita- 
tive value.  It  would  exert  a  scientific  control  in  question  of  climat- 
ology and  balneology  over  the  commercial  and  advertising  publica- 
tions of  hotels,  railroads  or  municipalities. 

I  have  looked  far  into  the  future  to  see  some  of  these  hopes 
fulfilled.  But  they  are  all  realizable.  They  were  the  ideals  of  the 
founders  of  this  Association.  They  are  today  problems  at  hand 
ready  for  solution  as  never  before,  ,  Without  labor  we  shall  accom- 
plish nothing,  but  with  vision,  enthusiasm  and  industry  we  can  do  all. 

If  we  hold  to  these  traditions  in  the  midst  of  present  opportuni- 
ties our  future  Transactions  will  have  in  increasing  measure  the  value 
of  the  past  volumes.  They  will  be  for  air,  waters  and  places  the 
Hippocratic  writings  of  our  time  to  which  all  will  turn  for  informa- 
tion, with  pleasure,  confidence  and  admiration. 

After  this  address  was  written  I  received  from  Dr.  Ellsworth 
Huntington,  chairman  of  Permanent  Committee  on  Physiological 
Meteorology  of  the  American  Meteorological  Society  an  outline  state- 
ment of  a  proposed  book  to  be  prepared  by  them  on  "The  Relation 
of  Air  to  Health." 

"The  purpose  of  the  book  is  threefold: 

First.  "To  arouse  the  interest  of  the  general  public  by  making 
it  realize  how  much  harm  is  done  by  improper  air,  both  indoors  and 
out,  and  how  much  of  this  is  preventable. 
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Second.  "To  supply  physicians,  officials,  business  executors  and 
other  thoughtful  people  with  a  precise  statement  of  the  most  favor- 
able conditions  of  the  air  for  various  types  of  individuals  and  in 
various  regions. 

Third.  "To  place  before  the  investigator  a  summary  of  our 
present  knowledge  of  the  relation  between  health  and  the  air." 

Here  is  a  direct  and  prompt  confirmation  of  my  prediction. 
Without  going  into  details,  even  of  the  bare  outline  given,  it  is  readily 
seen  from  this  statement  how  much  such  a  work  will  be  helped  by 
the  medical  restraint  and  collaboration  of  experienced  physicians. 
To  make  such  a  volume  a  work  of  lasting  value  and  not  merely  a 
scientific  Chap  Book  requires  great  and  concerted  labor.  Its  pro- 
posed issuance  emphasizes  even  more  strongly  than  I  could  the 
opportunity  and  the  duty  of  members  of  the  Climatological  and 
Clinical  Association  to  follow  up  the  lines  of  research  suggested  and 
to  contribute  in  the  fullest  measure  from  their  rich  knowledge  and 
experience  to  the  common  store  of  information. 
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In  the  material  for  this  paper  the  symptoms  which  led  to  the 
study  of  the  cases  come  chiefly  under  three  classes;  first,  nervous; 
second,  cardiac;  third,  asthmatic.  Except  a  few  cases  of  asthma, 
all  the  patients  have  had  their  basal  metabolism  tested.  The  work 
began  with  asthma  and  functional  heart  disturbances.  The 
"nervous"  cases  were  sent  to  me  by  other  patients  who  had  received 
relief,  and  who  diagnosed  the  cases  as  the  same  as  theirs.  This  is 
interesting  as  showing,  excepting  for  the  difficult  breathing,  the  gen- 
eral symptoms  of  the  above  classes  are  much  alike. 

These  cases  were  all  from  my  private  practice,  and  hence 
repeated  examinations  of  basal  metabolism  have  not  been  obtainable 
as  in  hospital  work.  This  is  offset,  however,  by  the  higher  grade  of 
the  patients,  their  greater  intelligence  and  dependability. 

In  my  earlier  work,  I  was  impressed  by  the  frequent  occurrence 
of  certain  symptoms  in  the  more  marked  cases,  and  so  I  took  these 
symptoms  as  the  basis  of  my  study. 

In  my  earlier  work  before  determining  the  basal  metabolism, 
I  used  thyroid  extract  as  a  test,  and  many  of  the  patients,  especially 
asthma  cases,  were  under  treatment  for  some  time  before  the  basal 
metabolism  was  determined.  In  these  instances  the  treatment  was 
omitted  for  a  few  days  previous  to  the  test.  The  result  of  the 
clinical  test  with  thyroid  was  interesting  and  valuable  in  many 
instances,  but  in  many  cases  led  to  wrong  conclusions.  This  is  true 
particularly  in  cases  in  which  hyperthyroidism  is  prolonged  and 
extreme,  as  these  patients  do  not  react  to  any  smaller  doses  of 
thyroid  than  does  the  normal  individual,  and  may  even  appear  to  be 
benefited  for  a  time  by  moderate  doses,  though  if  even  these  doses 
are  continued,  bad  results  follow. 

11 
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The  reliability  of  the  basal  metabolism  as  a  clinical  test,  I  have 
not  determined.  My  experience  has  shown  many  possibilities  of 
€rror.  With  an  extremely  nervous  patient,  it  is  hard  to  control  the 
breathing,  and  if,  as  sometimes  seems  to  be  the  case,  at  the  beginning 
they  have  more  residual  air  in  the  lungs  than  later,  they  are  longer 
in  using  the  liter  of  oxygen  than  they  should  be  and  this  is  hard  to 
control.  High  nerve  tension  and  excitement  seem  to  shorten  the 
required  time.  Patients  with  very  irregular  teeth,  or  ill-fitting  false 
teeth  are  liable  to  draw  some  air  in  around  the  mouth-piece  uncon- 
sciously while  trying  to  hold  the  mouth-piece  in  place.  (All  of  my 
tests  have  been  made  with  the  Jones  Metabolimeter).  By  repeating 
the  test,  any  material  error  from  this  source  can  probably  be  over- 
come. In  combining  the  symptoms  and  signs  presented  together 
with  the  basal  metabolism,  a  fairly  accurate  judgment  can  appar- 
ently be  made. 

I  do  not  believe  in  using  any  radical  method  of  treatment  unless 
the  basal  metabolism  is  high  and  the  symptoms  very  pronounced. 
At  present  I  am  accepting  plus  25^  as  the  starting  point  for  a  con- 
sideration of  the  use  of  the  x-ray.  Also  the  age  of  the  patient  should 
be  considered.  We  do  not  yet  know  the  effect  which  the  x-ray  will 
have  upon  the  activity  of  the  gland  some  years  later.  The  natural 
sequence  is  for  all  the  glands  to  diminish  in  activity  as  the  years  go 
on^  and  we  should  not  take  too  many  chances  in  regard  to  the  future 
for  the  sake  of  the  present.  We  have  reason  to  believe  that  the 
activity  varies  from  time  to  time  under  varying  conditions  as  is 
shown  most  clearly  by  asthmatic  attacks,  in  functional  heart  cases 
and  by  the  increase  of  symptoms  at  the  beginning  of  menstruation, 
and  if  by  treatment  we  stop  all  the  excesses  of  functioning,  we  may 
have  a  deficiency  between  times,  and  in  later  years  may  have  a 
deficiency  all  the  time. 

In  advance  cases  any  treatment  is  only  partial,  as  in  cases  of 
long  standing,  other  functions  or  even  organs  of  the  body  have 
become  affected,  and  removing  the  cause  does  not  make  the  body 
normal.  If  too  much  is  done  in  the  line  of  radical  treatment,  the 
last  state  of  that  person  may  be  worse  than  the  first. 

This  study  is  chiefly  as  to  the  thyroid,  but  does  not  exclude  the 
other  glands  as  important,  and  in  many  instances  dysfunctioning  of 
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the  Other  glands  undoubtedly  modifies  the  results,  but  consideration 
of  the  other  glands  is  omitted  for  conciseness  and  brevity. 

In  a  paper  of  this  length  only  a  brief  summary  can  be  given, 
and  so  I  have  prepared  the  tables  grouping  the  cases  according  to 
the  symptoms  which  caused  them  to  seek  treatment.  Many  of  those 
classified  as  nervous  thought  they  had  some  heart  disease  or  lung 
trouble  because  of  palpitation  or  pain  about  the  chest.  There  was, 
however,  in  these  cases  no  real  indication  of  either  heart  or  lung 
disease  from  the  history  given.  The  most  marked  symptoms  are 
headache,  dreams,  perspiration,  palpitation,  and  loss  of  strength. 
Tiring  easily  is  one  of  the  most  common  symptoms  if  the  condition 
has  existed  long,  whether  we  have  a  hyper-  or  a  hypo-secretion. 

In  the  early  stages  of  overactivity  of  the  glands,  there  is  an 
overactivity  of  all  the  functions  of  the  body.  Frequently  the  flesh 
is  firm,  reactions,  mental  and  physical,  quick,  and  the  eye  bright  and 
sparkling.  When  a  marked  degree  of  overactivity  has  persisted  for 
some  time,  however,  all  this  changes.  The  exhaustion  from  this  con- 
tinuous overactivity  sometimes  brings  a  state  of  drowsiness  as  well  as 
a  general  weakness. 

The  general  symptoms  are  most  marked.  These  present  the 
symptoms  obtained  in  patients  reacting  positively  to  thyroid  extract 
given  as  a  test.  They  are  palpitation,  sensitiveness  to  changes  or 
extremes  of  temperature,  perspiration,  tremor,  dreaming  and  head- 
aches as  the  most  constant,  though  individually  they  had  many  other 
symptoms.  As  to  menstruation,  I  foimd  many  had  a  profuse  flow 
followed  by  an  early  cessation  when  there  was  a  marked  hyper- 
thyroidism. Whether  this  was  due  to  an  associated  change  in  the 
ovarian  functioning,  I  do  not  know. 

The  dark  pigmentation  of  the  eyelids,  resembling  bronzing  from 
lack  of  suprarenal  extract,  which  is  sometimes  present  is  an  interest- 
ing phenomenon.  I  have  noticed  it  in  very  active  cases  in  the 
young,  and  still  more  marked  in  older  persons  who  have  been  afflicted 
many  years,  and  who  are  now  suffering  more  from  the  effects  of  pro- 
longed abnormal  functioning  than  from  the  present  overactivity  of 
the  glands.  The  thickening  of  the  subcutaneous  tissue  which  pre- 
vents pinching  the  skin  into  a  fold,  is  another  interesting  condition, 
but  one  I  can  not  place  with  either  hyper-  or  hypo-thyroidism. 
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I  have  selected  for  further  mention  some  cases  presenting  various 
stages  and  degrees  of  the  symptoms  complex  due  to  thyroid  dysfunc- 
tioning. 

Case  5140,  a  teacher,  female,  49  years  old,  afraid  she  had  tuber- 
culosis. She  had  been  feeling  tired  for  some  weeks,  nervous  for  a 
long  time.  She  had  a  "cold"  four  weeks  previously,  coming  on  with 
a  hoarseness,  and  some  cough  still  persisting.  She  feels  tired  and 
wants  to  sit  down  all  the  time,  trembles  all  over,  has  "hot  spells," 
"come  like  a  wave,"  towards  night,  perspires  freely  and  easily,  menses 
ceased  five  years  ago,  before  that  irregular  at  times,  and  scant  to 
normal.  Examination  gave  temperature  99.5,  pulse  88,  B.P.  160/95, 
and  a  few  moist  rales  scattered  over  both  backs,  thyroid  palpable  on 
the  right,  very  nervous.  She  went  to  Florida  for  a  month,  but 
returned  no  better.  She  was  put  on  sedative  treatment,  and  was 
taking  it  at  the  time  of  basal  metabolism  test  which  showed  plus 
20%.  Continuing  this  treatment  two  months  since  then,  she  is 
much  better  though  she  returned  to  her  work. 

I  will  now  take  up  in  brief  detail  some  of  the  cases  showing  the 
same  tendency  as  regards  the  general  characteristics  and  origin  of 
unpleasant  symptoms.  There  is  none  of  these  cases  in  which  either 
a  diagnosis  of  heart  disease  had  not  been  made  by  a  physician,  or  else 
the  patient  felt  that  heart  disease  was  present  because  of  the  cardiac 
symptoms. 

Case  4755,  female,  age  37  years,  selling  bank  stock,  has  had 
pain  above  the  breast  at  intervals  for  ten  years.  Pain  comes  when 
excited  or  nervous,  and  is  accompanied  by  weakness  of  the  left  arm. 
Palpitation  about  one  hour  a  day  regularly.  Does  not  go  to  sleep 
easily.  Heart  beats  hard  after  going  upstairs.  First  attack  came 
on  after  taking  gas  for 'extraction  of  teeth  ten  or  twelve  years  ago. 
Attacks  accompanied  by  severe  headache.  Under  sedative  treat- 
ment, patient  improved  very  much,  but  was  still  having  attacks  come 
on,  and  as  her  business  called  her  to  Scranton,  Pa.,  I  sent  her  for 
x-ray  treatments  in  May  1920.  At  the  conclusion  of  the  treatments, 
she  went  to  Scranton,  and  I  did  not  see  her  again  until  March  1921. 
She  was  then  feeling  well  except  for  some  pain  about  the  body,  some- 
times in  one  place,  sometimes  in  another.  Temperature  98,  pulse  88, 
basal  metabolism  plus  16.5%. 
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Case  5219,  female,  36  years  old,  housewife,  began  to  have  heart 
trouble  with  an  attack  of  rheumatism  eight  years  ago,  pain  about 
heart,  palpitation  for  eight  years  about  every  three  months,  has  had 
bad  headaches,  especially  on  excitement,  out  of  breath  easily  upon 
exertion  and  also  in  talking.  Frequently  has  a  weakness,  near-faint- 
ing, and  a  numb  feeling,  cramps  in  bowels  every  morning  from  5  to 
6.30  A.M.,  frequently  vomiting  in  the  morning.  Dark  about  the 
eyes  since  a  child.  Examination:  pulse  72,  B.P.  150/95;  slight 
systolic  and  marked  diastolic  at  aorta,  marked  systolic  at  apex,  heart 
slightly  enlarged  to  the  left,  thyroid  palpable,  few  rales  left  base, 
basal  metabolism  plus  20^^ .  This  patient  has  but  just  come  under 
treatment. 

Case  5154,  female,  age  31  years,  housework,  has  had  attacks  of 
cardiac  irregularity  for  two  years.  Following  attacks  feels  nauseated, 
and  as  if  going  to  faint.  Any  excitement  makes  her  feel  as  if  she 
were  "going  crazy."  Does  not  go  to  sleep  easily,  has  palpitation, 
hair  falling  out  badly,  headache  about  once  a  week,  always  nervous, 
now  much  worse,  pain  with  menses,  much  worse  in  winter.  Exam- 
ination: pulse  72,  B.P.  120/60,  heart  apparently  slightly  enlarged, 
basal  metabolism  plus  30^. 

Case  5190,  female,  33  years  of  age,  housewife.  Eleven  years  ago 
while  six  months  pregnant,  fell  out  of  a  chair  in  a  faint,  was  but 
slightly  unconscious.  In  bed  from  then  until  child  was  born  because 
she  could  take  nothing  into  stomach  without  having  "spells."  Had 
trouble  from  gall  stones  for  six  years  from  nineteen  years  of  age,  no 
operation.  First  seen  by  me  March  6,  1921.  Had  tonsillitis  five 
days  previously,  had  a  thump  in  head  and  heart,  and  nearly  fainted. 
After  this  had  a  feeling  as  if  heart  was  being  pulled  out  of  place. 
Had  pain  in  arms  so  left  arm  is  still  sore  and  weak.  Has  had  palpi- 
tation after  exercise  or  fright  often.  Sensitive  to  heat  which  makes 
the  heart  beat  hard,  perspires  freely,  dreams  a  good  deal,  wakes  out 
of  sleep  with  choking  and  coughing,  hair  dry  and  falling  out  a  good 
deal.  Has  had  bad  headaches,  frequently  wakes  with  them.  Takes 
physic  to  keep  attacks  off,  never  tried  to  get  along  without  physic, 
lips  always  get  blue  with  attacks.  Examination:  pulse  80,  B.P. 
systolic  variable  130  to  120,  diastolic  100,  temperature  99.  On 
auscultation,  sounds  of  heart  are  feeble,  size  of  heart  apparently 
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normal,  lungs  negative,  tonsils  large  and  contain  some  secretion, 
basal  metabolism  plus  21^. 

Case  4902,  female,  age  19  years,  mill  operative,  father  has 
eczema,  says  heart  has  been  beating  hard  at  intervals  for  two  years, 
steadily  for  three  months.  Has  a  feeling  of  trickling  of  water  and 
soreness  in  heart.  Had  five  attacks  of  rheumatic  fever  ten  years 
ago.  Has  general  ceedema  at  times.  Does  not  sleep  well,  formerly 
slept  soundly,  chokes  on  lying  down,  headaches  and  fainting  spells 
for  four  months,  from  work  four  months.  Examination:  pulse  100, 
heart  moderately  enlarged,  systolic  murmur  at  apex,  flesh  very  sensi- 
tive, could  not  stand  pressure  of  armlet  for  testing  blood  pressure, 
thyroid  palpable  on  right,  some  dullness  over  thymus,  tonsils  en- 
larged. Was  given  a  series  of  x-ray  treatments  before  testing  basal 
metabolism  then  plus  47^.  Started  on  a  second  series  of  x-ray 
treatments,  and  after  five  treatments  of  second  series  felt  much 
better,  and  rarely  felt  the  heart  beating  hard.     Still  under  treatment. 

Case  5207,  female,  age  40,  ladies'  clothing  store,  first  seen  by 
me  March  23,  1921,  Was  much  run  down  six  months  ago,  called 
nervous  exhaustion.  Says  she  had  high  blood  pressure.  Pain  has 
remained  over  whole  cardiac  area.  Has  just  been  told  that  she  has 
heart  disease.  Has  had  some  dizziness  for  a  few  weeks,  used  to  have 
headaches  on  excitement.  Some  wheezing  over  the  chest  for  a  few 
years.  Examination:  temperature  98.8,  pulse  120,  B.P.  150/90, 
faint  systolic  murmur  over  base  of  heart,  some  wheezing  rales  over 
both  lungs,  basal  metabolism  plus  17.5%.  Still  under  sedative  treat- 
ment, much  improved. 

Case  5197,  male,  aged  24  years,  counter  man  in  restaurant, 
seen  by  me  March  12,  1921.  After  returning  from  army  camp 
January  1919,  had  severe  cough  and  expectoration  which  has  been 
returning  every  two  weeks  to  two  months.  Attacks  last  about  ten 
days,  has  much  cough  all  the  time,  very  sensitive  to  heat,  shortness 
of  breath,  and  strength  very  poor.  Government  physicians  have 
pronounced  his  trouble  as  heart  disease,  and  are  sending  him  to 
Boston  for  further  examination  for  disability  claim.  Examination: 
pulse  96,  temperature  99.6,  wheezing  rales  over  whole  chest  most 
marked  on  left,  tremor  moderate.  Three  days  later,  pulse  76,  tem- 
perature 98,  B.P.  120/80,  lungs  nearly  clear,  thyroid  enlarged  and 
soft,  both  lobes,  basal  metabolism  plus  32%. 


STUDIES  OF   THYROID  DYSFUNCTIONING  17 

Case  5241,  male  29  years  old,  jewelry  worker,  had  heart  trouble 
for  two  years,  palpitation,  excessive  perspiration,  headaches,  at  times 
violent,  fainting  spells,  vision  poor  at  times,  hands  and  feet  cold, 
strength  poor.  First  noticed  palpitation  while  at  the  guns  in  France 
before  the  armistice.  Did  not  dare  to  mention  this  for  fear  of  being 
called  a  coward.  Examination:  temperature  99,  pulse  116,  B.P.  first 
examination  170/110,  three  days  later,  B.P.  134/100,  some  irreg- 
ularity of  the  heart,  no  murmurs,  second  aortic  accentuated,  thyroid 
palpable  on  right,  basal  metabolism  plus  20%. 

Case  5122,  male,  age  50  years,  physician,  short  of  breath  on 
exertion,  heart  very  erratic.  Occasionally  has  a  smothered  feeling 
on  lying  down.  Says  blood  pressure  has  been  170  to  180  for  two  or 
three  years.  Rises  once  or  twice  a  night  to  pass  urine,  but  urine 
examination  is  negative.  At  one  time  he  took  some  medicine  con- 
taining tincture  nux  vomica  "which  threw  him  way  off."  Examina- 
tion: temperature  98.4,  B.P.  180/130,  heart  very  irregular,  second 
sounds  at  base  accentuated  and  roughened,  apex  felt  in  anterior 
axillary  line  while  lying  on  his  left  side,  beats  vary  much  in  intensity. 
Given  digitalis  and  a  sedative.  Five  days  later,  pulse  88,  heart 
regular,  beats  even,  B.P.  185/130,  basal  metaboHsm  plus  63%. 
Now  having  x-ray  treatments. 

Case  5137,  female,  26  years  of  age,  a  brother  and  sister  have 
tuberculosis.  She  has  had  trouble  with  her  stomach  for  five  or  six 
years.  When  out  in  company,  she  has  nausea,  and  at  times  vomits 
after  returning  home,  menses  nearly  regular,  moderate  palpitation, 
gaining  weight.  Examination:  temperature  98.2,  pulse  96,  B.P. 
120/90,  thyroid  palpable  on  right,  slight  tremor,  otherwise  negative. 
Sometimes  wakes  in  morning  feeling  "good  for  nothing,"  and  then  a 
headache  comes  on.  Maternal  grandfather  as  a  young  man  had  a 
"nervous  breakdown."  Was  on  sedative  treatment  and  feeling  much 
better  when  basal  metabolism  was  taken,  and  found  plus  28% .  Con- 
tinuing sedative  and  an  iron  tonic,  is  feeling  finely  three  months  later. 

Case  5121,  female,  24  years  of  age,  waitress,  complains  of  much 
gas  in  stomach,  head  dizzy  and  a  lump  in  her  throat  for  one  year,  car 
sick  for  two  years,  legs  weak,  knees  crack,  beating  in  ears  after 
lying  down.  Examination:  temperature  98.6,  pulse  100  to  120, 
B.P.  120/90,  thyroid  enlarged  on  right,  round  and  hard.     On  seda- 
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tive  treatment  for  three  weeks  before  basal  metabolism  was  obtained, 
and  found  to  be  plus  20  percent.  Because  of  the  activity  of  her 
symptoms,  she  was  given  x-ray  treatments,  and  at  their  conclusion 
was  feeling  much  improved  and  had  a  basal  metabolism  of  plus  13^. 
Case  5175,  female,  married,  28  years  old,  swelling  of  throat 
came  on  after  death  of  a  boy  with  scarlet  fever  five  years  ago.  Was 
previously  perfectly  well,  was  very  nervous  and  sent  to  a  hospital 
for  the  insane  January  1920,  there  four  months,  on  parole  now.  The 
following  letter  from  the  superintendent  of  the  hospital  where  this 
patient  was  sent  explains  itself: 

"In  reply  to  your  inquiry  concerning  Mrs.  A.,  I  will  state  that 
we  regard  her  as  suffering  from  an  actual  psychosis.  She  had  well 
marked  delusions  of  a  persecutory  type  on  admission  which  I  think 
she  retained  when  she  left  the  hospital  on  parole  April  4,  1920, 
although  she  had  begun  to  show  some  improvement  at  that  time. 
Emotionally,  she  was  changeable,  smiling  at  times,  then  crying,  then 
sometimes  irritable  and  scolding.  She  was  very  slow  in  answering 
questions  and  slow  in  her  movements,  felt  peculiar  sensations  in  her 
body.  She  had  a  fear,  but  did  not  definitely  express  what  her  fear 
was.  She  took  no  care  of  her  personal  appearance.  I  saw  her  six 
months  after  she  left  the  hospital  and  she  had  undergone  a  marked 
improvement  and  had  then  been  employed  in  a  department  store  as 
a  saleslady.  I  saw  her  last  on  April  5th.  She  seemed  to  have  an 
insight  into  the  delusions  which  she  had  formerly  entertained. 

"I  should  have  stated  above  that  while  here  she  showed  vaso- 
motor disturbances  and  had  begun  to  show  some  enlargement  of  the 
thyroid. 

"My  conclusion  is  that  she  had  a  genuine  psychosis.  From  the 
condition  when  I  saw  her  last  I  should  assume  that  she  had  recovered 
from  it.  At  the  sarme  time  the  majority  of  the  medical  staff  here 
regarded  her  as  developing  a  psychosis  of  a  chronic  nature.  From 
some  cases  I  have  seen  it  is  not  improbable  that  her  mental  condi- 
tion might  have  been  due  to  the  toxemia.  I  think  the  fact  that  she 
has  apparently,  recovered  mentally  might  bear  out  my  opinion. 
Very  truly  yours, 
Arthur  H.  Harrington,  Superintendent." 
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February  1921,  had  many  headaches,  dreams  badly  but  is  hard 
to  awaken,  heat  makes  her  dizzy,  has  been  drinking  large  amounts 
of  coffee.  Temperature  98.2,  pulse  100,  basal  metabolism  plus  81^,. 
stopped  coffee  and  after  having  x-ray  treatments  she  appeared  and 
felt  like  a  wholly  different  person,  improvement  was  so  marked. 

Case  4667,  consulted  me  February  1920,  female,  clerical  work 
by  day,  and  teaching  music  and  playing  in  orchestra  evenings,  age 
21  years,  paternal  aunt  had  goitre  and  asthma,  mother  has  enlarged 
thyroid  and  is  very  nervous.  Patient  had  been  sick  since  the  pre- 
ceding October,  lost  seventeen  pounds  in  three  weeks.  She  has  had 
"funny  spells"  come  on  at  irregular  intervals  for  five  or  six  years^ 
falls  down  but  is  not  unconscious,  menses  come  every  two  weeks, 
formerly  sick  five  days,  now  only  two  or  three,  hands  and  feet  always 
cold,  has  pain  in  stomach  with  attacks,  and  has  gagging  and  vomit- 
ing attacks.  After  an  attack  a  few  nights  ago,  her  heart  beat  hard, 
but  this  is  unusual,  arms  and  legs  shake  sometimes  for  ten  minutes^ 
perspires  under  arms  but  not  elsewhere,  headaches  on  right  side  of 
head  every  day.  Examination:  pulse  84,  B.P.  120/90,  thyroid 
palpable,  otherwise  examination  negative.  Under  rest  and  sedative 
treatment  she  improved  very  much,  but  in  the  fall  her  father  died, 
and  she  had  to  go  to  work  again,  and  the  symptoms  returned  with 
some  variations.  February  12,  1921,  examination  gave  pulse  72, 
temperature  98,  basal  metabolism  plus  28^. 

Case  4378,  a  nurse,  23  years  of  age  was  referred  to  me  June  19, 
1919,  for  examination  for  tuberculosis  following  an  operation  for 
removal  of  ovarian  cyst  and  appendix.  Examination  for  tuberculosis 
was  negative,  but  other  symptoms  led  me  to  test  her  with  thyroid. 
She  responded  by  being  much  improved  by  thyroid  extract  one  grain 
t.i.d.  This  improvement  lasted  so  far  as  general  nervous  symptoms 
were  concerned  for  six  months,  when  she  reported  that  she  was 
menstruating  every  two  weeks  very  profusely,  with  diarrhoea  and 
pains  for  a  few  days  before  menstruating.  The  thyroid  was  then 
stopped,  and  I  did  not  see  her  again  for  about  six  months  when  she 
reported  that  she  was  better,  and  appeared  much  less  nervous  than 
before  taking  the  thyroid.  She  said  she  was  taking  the  thyroid 
occasionally  as  she  needed  it.  February  3,  1921,  basal  metabolism 
was  plus  68^.     April   22,  basal  metabolism  was  plus   66%.     I 
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learned  that  both  of  these  tests  were  made  during  menstruation,  and 
May  22,  after  close  of  menstruation,  tested  her  again  and  found 
basal  metabolism  plus  96%,  She  was  then  very  tired  and  nervous, 
and  taking  some  ovarian  extract  given  her  by  the  surgeon  who 
operated  on  her.    She  is  now  starting  on  x-ray  treatment. 

Case  4961,  male,  conductor  on  electric  car,  began  to  feel  dizzy 
six  years  ago,  (on  cars  for  two  years),  eighteen  years  ago  consulted 
a  physician  because  heart  was  beating  so  hard;  a  few  days  after  this 
took  Bromo  Seltzer  and  after  bringing  up  some  coal  fainted;  was 
then  sent  to  a  nerve  specialist,  and  under  his  care  eight  months  for 
nervousness.  Before  working  on  cars,  he  used  to  be  carsick  and  is 
dizzy  when  working  on  closed  cars.  Examination:  temperature  98.6, 
pulse  variable  80  to  120,  B.P.  150/85,  basal  metabolism  plus  43%. 
At  present  is  completely  relieved  by  x-ray  treatments. 

Case  5132,  female,  stenographer,  23  years  old.  Mother  was 
treated  for  "nervous  goiter"  thirteen  years  ago,  and  is  still  very 
nervous.  Patient  very  nervous,  cannot  work.  Examination:  tem- 
perature 98.6,  pulse  140,  B.P.  150/90,  slight  systolic  murmur  over 
body  of  heart  on  lying  down.  Both  lobes  of  the  thyroid  are  con- 
siderably enlarged,  basal  metabolism  approximately  plus  100%. 
This  patient  was  given  twelve  x-ray  treatments,  and  two  weeks  after 
the  last  one  said  she  felt  very  much  better,  but  still  felt  throat  swell- 
ing, and  eyes  bulging  at  night.  Is  becoming  pigmented  about  eyes. 
Pulse  100,  basal  metabolism  plus  68%,  now  taking  further  x-ray 
treatments. 

Case  4960,  male,  40  years  of  age,  very  nervous  for  ten  years, 
out  of  breath  easily  four  or  five  months,  tiring  very  easily  for  two 
months,  staggers  on  getting  up  in  the  morning,  has  puffiness  under 
eyes.  Examination:  temperature  97.8,  pulse  70,  B.P.  140/85;  basal 
metabolism  — 30%. 

It  is  characteristic  of  all  these  cases  that  the  symptoms  come 
and  go  somewhat  similar  to  attacks  of  asthma  being  brought  on  most 
frequently  by  overtiring,  or  by  some  excitement,  or  special  nerve 
strain,  and  in  some  instances,  apparently,  by  some  proteid.  I  have 
one  case  not  included  in  this  table,  whose  basal  metabolism  has  not 
been  tried,  in  whom  quite  severe  attacks  came  on  whenever  in  a  room 
with  violets. 
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Case  4477,  male,  age  46  years,  card  grinder  in  mill,  first  seen 
by  me  October  2,  1919,  had  fainting  spells  for  eighteen  months, 
usually  every  day,  sometimes  two  or  three  a  day,  over  them  in  a  few 
minutes.  Heart  beats  hard,  sometimes  keeping  him  awake  nights. 
Had  been  in  a  hospital  in  Boston  where  diagnosis  was  made  of 
Stokes-Adams  syndrome,  heart  block,  arteriosclerosis  and  hyper- 
tension, Wassermann  negative,  basal  metabolism  — 21%.  Thyroid 
was  suggested,  but  he  refused  to  stay  for  thyroid  treatment.  Exam- 
ination: B.P.  140/90,  pulse  68,  beats  of  uneven  strength,  second 
sounds  all  accentuated,  especially  the  aortic.  I  gave  him  thyroid 
extract  2^  grains,  four  times  a  day  and  tonics.  He  has  been  on  this 
treatment  since,  varying  the  thyroid  according  to  symptoms.  The 
pulse  has  varied  from  36  to  46  except  in  one  examination  when  it 
reached  84.  The  blood  pressure  has  varied  from  160  to  120  systolic, 
and  90  to  70  diastolic.  He  has  had  no  fainting  spells  now  for  about 
a  year,  and  the  pulse  during  that  time  has  been  36  to  40.  He  is 
able  to  work  regularly,  and  feels  well,  taking  thyroid  extract  ten 
grains  a  day  for  some  time  before  basal  metabolism  test.  The  test 
showed  plus  4%. 

Case  5076,  male,  age  16  years,  school,  lacked  vitality  as  a  baby, 
never  warm,  had  to  have  artificial  heat,  or  be  gray  in  color.  Always 
very  quiet.  As  a  boy,  did  not  want  to  play,  never  played  ball  or 
anything  as  hard  as  other  boys.  When  six  years  of  age,  had  an 
attack  of  bronchitis  in  California,  and  his  heart  was  not  steady  then. 
Had  influenza  two  years  ago,  and  at  that  time  a  murmur  was  heard 
in  the  heart.  Is  not  sensitive  to  cold  now.  Skin  moist,  perspires 
freely,  hair  dry,  but  not  falling  out,  dreams  a  good  deal,  has  occa- 
sional headaches.  Going  to  sleep  relieves  them,  sleeps  well.  Not 
conscious  of  heart  except  after  running.  At  school  has  fallen  out  of 
the  ranks  while  standing  in  the  sun,  becomes  dizzy,  black  spots  before 
his  eyes,  had  to  leave  ranks  to  keep  from  falling.  About  November 
1920,  he  ran  harder  than  usual  in  his  school  exercises,  and  gave  out. 
Felt  hot  and  dizzy,  and  heart  throbbed.  Seen  by  me  December  7, 
1920.  Had  then  been  in  bed,  and  quiet  most  of  the  time  since  attack 
started.  He  had  pains  in  his  legs  for  three  or  four  days  after  run- 
ning. Pulse  was  down  to  48,  and  very  irregular.  Temperature  96 
to  98.     When  first  seen  by  me,  pulse  could  not  be  counted,  B.P. 
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136/80,  heart  very  irregular,  many  extra  systoles,  slightest  exercise 
gave  extreme  irregularity  and  many  weak  beats.  He  is  large  in  size 
for  a  boy  of  his  age,  but  youthful  in  appearance.  His  skin,  the  shape 
of  his  body  and  arrangement  of  hair  on  the  body  was  of  the  feminine 
type.  He  was  at  once  put  on  thyroid  extract,  starting  with  one  grain 
three  times  a  day,  gradually  increased  until  he  was  taking  five  grains 
three  times  a  day  when  his  mother  said  he  was  getting  more  nervous, 
and  the  basal  metabolism  was  then  taken,  January  22,  1921,  and 
found  to  be  plus  8^.  During  this  time,  the  irregularity  of  the 
heart  had  completely  disappeared,  the  pulse  was  between  80  and  90, 
temperature  sometimes  subnormal  but  normal  with  increasing  fre- 
quency. After  the  basal  metabolism  test,  he  was  given  thyroid  ten 
grains  a  day  and  pituitary  extract  two  grains  once  a  day.  March  18, 
1921,  the  basal  metabolism  was  plus  2%.  He  is  now  taking  con- 
siderable exercise,  and  driving  an  automobile  without  realizing  that 
his  heart  is  not  perfectly  good,  and  his  response  to  the  exercise  test, 
hopping  100  times  on  one  foot,  is  excellent.  He  has  had  no  treat- 
ment except  the  glandular. 

Except  for  the  last  two  cases  which  were  of  hypothyroidism, 
we  have  here  the  general  line  of  symptoms  and  character  of  the 
attacks  such  as  we  find  in  cases  of  asthma,  except  for  the  asthmatic 
paroxysms.  Of  the  cases,  four  are  worthy  of  special  note  inasmuch 
as  three  of  them  apparently  have  both  tuberculosis  and  hyperthyroid- 
ism, and  one  other  has  been  treated  in  a  sanatorium  as  tuberculous 
without  positive  evidence  of  tuberculosis.  The  others  follow  the 
general  symptoms  found  in  hyperthyroidism,  but  had  either  a  family 
or  personal  history  which  caused  a  very  strong  suspicion  of  tuber- 
culosis. 

In  the  first  case,  I  was  myself  deceived,  believing  the  patient  to 
have  tuberculosis,  and  have  but  recently  decided  that  that  is  not  her 
ailment. 

Case  4801,  female,  aged  28  years,  housewife,  was  sent  to  me 
from  a  village  about  seventeen  miles  from  Providence  for  an  opinion 
as  to  her  lung  condition.  She  was  seen  by  me  May  11,  1920,  with 
the  following  history:  She  had  influenza  and  pneumonia  January 
1919,  gave  birth  to  a  child  April  7,  1919,  and  has  not  been  well  since. 
October  1919,  baby  and  mother  had  whooping  cough,  and  mother 
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has  been  coughing  since.  Says  she  does  not  usually  have  fever.  Has 
lost  fifteen  pounds,  is  very  weak,  menses  usually  regular,  but  now 
skipped  one  month.  Examination:  9  A.M.,  May  11,  1920,  tem- 
perature 100,  pulse  100,  dullness  over  left  lung,  more  marked  at 
apex,  moist  rales  over  both  lungs,  more  marked  on  left,  broncho- 
vesicular  breathing  and  voice  sounds  increased  over  left  upper  front. 
Her  general  appearance  was  typical  of  that  of  an  active,  advanced 
case  of  tuberculosis.  My  diagnosis  was  tuberculosis  though  sputum 
examination  was  negative.  On  my  advice,  she  was  kept  in  bed  and 
was  there  for  three  months.  Temperature  was  normal  after  two 
weeks  in  bed.  Seen  by  me  again  October  15,  temperature  98.2,  pulse 
100.  She  was  much  improved  in  every  way,  but  the  lung  signs  were 
still  quite  marked.  Seen  by  me  January  and  March  of  the  present 
year.  In  March  the  percussion  was  clear.  There  were  some  rales' 
over  the  left  lung.  Temperature  98.6,  pulse  76,  eyelids  dark.  I 
then  learned  that  she  is  car  sick  on  closed  electric  cars,  that  she 
always  perspired  easily,  hands  and  feet  cold  a  great  deal,  that  she 
used  to  have  sick  headaches  when  tired  or  constipated.  April  15, 
examination  showed  increased  signs  in  the  left  lung,  right  clear, 
pulse  72,  temperature  98.6,  basal  metabolism  plus  36%.  She  is 
feeling  very  much  better,  does  not  tire  as  easily,  and  I  now  believe 
that  we  have  here  a  case  of  hyperthyroidism  of  long  standing,  mis- 
taken by  me  for  tuberculosis.     Much  improved  by  rest  treatment. 

Case  5238,  female,  aged  23,  jeweler's  stock  room,  mother  died 
of  tuberculosis  eighteen  years  ago.  Patient  had  croup  as  a  child, 
began  to  have  "bronchitis"  two  years  ago,  subject  to  colds  all  the 
time,  usually  accompanied  by  bronchitis.  Pain  in  left  lung  all  the 
time  recently,  no  fever,  no  chills,  menses  regular  and  somewhat  pro- 
fuse, no  change  in  weight,  sleeps  well  but  dreams  badly.  Examina- 
tion: temperature  98.8,  pulse  102,  B.P.  130/80,  dullness,  rales  and 
bronchial  breathing  over  whole  left  upper  lobe,  sounds  much  im- 
proved on  deep  breathing.  Tubercle  bacilli  present.  Basal  meta- 
bolism plus  27%. 

Case  4005,  female,  aged  28  years,  housewife,  seen  by  me 
September  10,  1918.  Had  been  in  a  sanatorium  for  tuberculosis. 
May  to  June  of  that  year.  Physician  who  sent  her  there  said  that 
he  found  slight  trouble  in  right  lung.     X-ray  showed  very  little^ 
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nothing  definite.  Had  lost  weight  and  was  feeling  tired.  Highest 
temperature  in  sanatorium  was  99,  gained  five  pounds  in  sanatorium, 
and  five  pounds  since  leaving  it.  Feeling  much  stronger.  Examina- 
tion: heart  slightly  enlarged  to  left,  systolic  murmur  faint  at  apex, 
lungs  normal  unless  slight  increase  in  voice  sounds  at  right  apex  but 
within  normal  limits.  I  did  not  see  her  again  until  January  24, 
1921.  She  had  influenza  two  years  previously,  temperature  102, 
having  a  trained  nurse  for  ten  days,  made  good  recovery.  Of  late 
has  been  feeling  tired  and  miserable.  The  family  physician  had 
made  a  diagnosis  of  tuberculosis  and  wanted  her  to  go  to  a  sana- 
torium. Menses  regular,  flow  profuse:  Examination:  pulse  72, 
temperature  98.6,  B.P.  148/95,  slight  dullness  over  right  upper  lobe, 
no  rales,  some  herpes  on  lips  and  eruption  on  face,  tremor  marked, 
x-ray  negative,  basal  metabolism  plus  50%. 

Case  1720,  female,  age  55,  housewife,  first  seen  by  me  January 
21,  1907.  Had  just  returned  from  a  sanatorium  for  tuberculosis, 
having  left  there  because  she  could  not  sleep.  Examination:  tem- 
perature 98,  pulse  76.  There  seems  to  be  a  slight  dullness,  slight 
increased  transmission  of  voice  sounds  and  prolonged  expiration  left 
apex.  I  have  had  her  under  observation  at  intervals  during  the 
fourteen  years  since  then.  She  has  always  been  very  nervous,  at 
times  has  spit  a  little  bloody  sputum,  has  had  signs  in  the  lungs 
which  were  not  constant,  sometimes  sonorous  rales,  sometimes  moist, 
sometimes  crackling  rales,  not  constant  in  any  one  place,  at  times 
pain  about  the  chest.  I  had  not  seen  her  since  October  1918  until 
March  3,  1921.  She  then  had  a  sore  throat,  felt  weak,  pulse  72, 
temperature  96.4,  B.P.  170/106,  basal  metabolism  plus  37%.  She 
states  that  her  temperature  was  below  normal  while  in  the  state 
sanatorium,  though  except  at  the  present  time,  her  temperature  has 
been  normal  when  I  have  seen  her.  Tubercle  bacilli  found  in  sputum 
before  going  to  sanatorium  and  while  there. 

Case  5016,  female,  44,  housewife,  mother  and  sister  died  of 
tuberculosis  1898-99.  Patient  has  had  a  cough  for  a  year.  June 
1920,  had  fever  for  two  weeks,  since  then  has  gained  flesh,  had 
shingles  three  years  ago,  acute  swelling  of  thyroid  two  years  ago. 
Examination:  dullness  on  deep  percussion  and  rales  at  apices  of  both 
lungs,  pulse  variable  80  to  100,  easily  excited,  B.P.  130/85,  tem- 
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perature  has  varied  from  97.8  to  98.2,  tubercle  bacilli  in  sputum, 
basal  metabolism  70^. 

The  border  line  between  cases  which  are  suspected  of  having 
tuberculosis  and  case  of  bronchitis  with  frequent  recurring  attacks 
and  the  border  line  between  cases  of  bronchitis  with  frequent 
recurring  attacks  and  asthma  is  hard  to  locate,  and  if  this  work  is  a 
proper  indication  of  the  actual  status  of  these  cases  the  reason  is  not 
difficult  of  explanation.  I  have  already  shown  something  of  the 
similarity  of  the  symptoms  in  a  large  class  of  nervous  affections, 
functional  heart  disease  and  questionable  case  of  tuberculosis  and 
I  will  now  endeavor  to  show  that  the  same  line  of  symptoms  con- 
tinues through  bronchitis  case  and  asthmatics,  the  difference  being 
that  in  the  instance  of  nervous  affections  and  of  functional  heart  dis- 
turbances, only  a  part  give  positive  indications  of  endocrine  dysfunc- 
tioning.  Whereas  most  cases  of  recurring  bronchitis  and  all  cases  of 
asthma  are  probably  cases  of  endocrine  dysfunctioning. 

In  the  cases  of  recurring  bronchitis  and  asthma,  we  meet  many 
instances  of  individuals  beyond  the  meridian  of  life  who  have  suffered 
for  many  years  from  the  endocrine  disturbance  and  who  have  now 
reached  the  stage  where  many  of  the  special  manifestations  have  dis- 
appeared and  the  glands  themselves  have  diminished  in  their  func- 
tioning power.  This  means  that  the  toxemia,  without  which  we 
would  not  have  had  the  bronchitis  or  asthma,  has  largely  ceased  to 
act,  and  that  what  we  now  have  is  the  functional  disturbance  of  the 
various  organs  of  the  body  which  was  originally  brought  about  by  the 
toxemia,  and  which,  even  though  the  cause  is  removed,  still  persists 
because  of  the  lack  of  the  power  of  repair  on  the  part  of  the  body. 
As  illustrations: 

Case  2023,  female,  21  years  old,  stenographer,  was  first  seen  by 
me  in  1909.  She  had  then  had  a  cough  winters  for  four  or  five 
years;  not  seen  again  until  February  7,  1921.  Had  had  a  cough 
every  winter  since  preceding  visit,  has  a  constant  succession  of  colds 
during  the  winter,  headaches  a  great  deal,  head  tires  but  not  the 
body,  sleeps  well  but  has  spasms  of  choking  and  coughing  so  as  to 
have  to  sit  up  in  bed  about  4  A.jSI.  She  says  her  "trouble  all  comes 
from  catching  cold."     Her  basal  metabolism  plus  25%. 

Case  5139,  female,  age  37,  housework,  first  seen  by  me  January 
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21,  1921.  Has  had  bronchitis  every  winter  for  three  or  four  years, 
usually  last  three  weeks  and  as  soon  as  one  attack  is  better  she  gets 
another,  wheezing  most  morning  and  night,  breathes  heavily  on 
lying  down,  has  vomiting  spells  and  feels  faint,  has  a  numb  feeling 
mornings,  rarely  headache,  gets  hoarse  and  stuffed  up  at  night. 
Examination:  lungs  slight  wheezing  over  front  of  chest,  basal  meta- 
tabolism  plus  51%. 

Case  5192,  female,  age  32,  housewife,  had  bad  colds  starting  in 
the  throat  beginning  about  five  or  six  years  ago,  never  without  one, 
headaches  nearly  every  day  usually  in  the  afternoon,  feels  tired  out 
and  nervous,  feels  dopey  and  sleepy  a  good  deal,  basal  metabolism 
plus  37%. 

Case  5062,  female,  age  26  years,  jewelry  worker,  mother  very 
nervous  but  no  asthma,  patient  unable  to  breathe  well  for  over  seven 
years,  takes  cold  easily  always  in  the  throat,  out  of  breath  very 
easily.  Coughs  very  badly  on  lying  down,  Rarely  wakes  in  night 
because  of  cough  or  breathing.  Riding  behind  a  horse  makes  her 
eyes  run,  eyelids  itch,  nose  run  and  gives  difficulty  in  breathing  and 
cough.  Dust  of  any  kind  does  the  same.  Has  cramps  through 
bowels  on  getting  chilled.  Had  a  shock  from  lightning  three  years 
ago,  was  considerably  affected,  had  hysteria  then  for  the  first  time. 
Has  numbness  of  extremities  followed  by  hysteria  occasionally  now. 
Has  car  sickness  which  is  increased  by  drinking  coffee.  Basal 
metabolism  plus  20%.     Much  improved  by  sedative  treatment. 

Case  1726,  female,  age  53  years,  housewife,  has  been  under  my 
observation  for  ten  years.  Gives  the  history  of  always  having  had 
an  asthmatic  condition  to  the  extent  of  wheezing  and  coughing  after 
hurrying  or  after  ingesting  anything  cold  like  ice  cream  or  a  cold 
drink.  During  the  past  ten  years  whenever  the  attacks  have  come' 
on,  I  have  been  able  to  relieve  them  fairly  promptly  by  the  use  of 
apomorphine  and  syrup  of  hydriotic  acid  for  the  cough  and  sedatives. 
For  several  years  she  has  had  no  severe  attacks  but  her  blood 
pressure  which  in  1916  was  140/100  is  now  from  200  to  160/100. 
Her  basal  metabolism  test  is  but  plus  11%.  This  is  the  type  I  had 
in  mind  in  saying  that  the  conditions  frequently  persist  long  enough 
for  the  acute  toxemic  attacks  to  stop  but  a  chronic  weakened  condi- 
tion of  the  body  remains. 
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As  to  the  cause  of  asthma  many  theories  have  been  advanced 
and  many  explanations  given  as  to  the  cause  of  the  attacks,  but  none 
of  them  have  been  satisfactory.  One  of  the  latest  is  endocrine 
dysfunctioning  and  upon  this  I  have  been  working,  and  to  my  mind, 
it  promises  a  more  complete  and  universal  explanation  than  any  of 
the  others.  I  have  used  the  thyroid  as  the  most  convenient  gland 
with  which  to  study  the  disease  and  as  probably  the  one  most  fre- 
quently at  fault,  but  undoubtedly  other  glands  are  at  times  involved 
in  the  syndrome  which  varies  much  in  different  patients. 

A  few  of  the  most  interesting  cases  have  not  had  the  test  for 
basal  metabolism,  two  because  they  were  cured  before  I  had  any 
means  of  testing  them  and  the  others  because  the  individuals  are  too 
young  to  be  tested. 

The  two  cases  cured  were  both  cases  of  hyperthyroidism,  were 
cases  of  long  standing,  and  in  one  instance  of  severe  and  prolonged 
attacks.  These  were  cured  by  the  administration  of  thyroid  extract 
and  general  tonic  treatment.  These  cases  were  mentioned  by  me  in 
an  article  entitled  "Sidepaths  in  Medicine"  in  the  B.  M.  S.  Jr.  of 
March  3,  1921.  The  other  cases  are  children,  and  at  present,  I 
believe  that  by  careful  study  of  the  child  and  treatment  along  the 
lines  of  controlling  the  functions  of  the  endocrine  glands,  the  disease 
can  be  cured  and  the  child  made  a  more  useful  member  of  society. 
Apparently  in  children  the  dysfunctioning  as  regards  asthma  is  an 
overfunctioning.  As  a  result  we  have  a  vicious  circle.  The  excessive 
secretion  of  the  gland  renders  the  child  abnormally  sensitive  to 
stimuli  from  without,  both  mental  and  physical,  and  in  turn  the  result 
of  this  increased  sensitiveness  is  to  make  the  thyroid  increase  its 
secretion.  Experience  shows  that  sedative  treatment  (at  present 
tincture  of  hyoscyamus  and  tincture  of  valerian  are  being  used)  will 
apparently  break  this  vicious  circle  by  diminishing  the  secretion  of 
the  gland.  Whether  the  latter  is  by  direct  action  upon  the  gland 
or  only  by  diminishing  the  stimulation  to  the  gland  it  is  hard  to  state, 
but  that  it  does  have  the  effect  stated  has  apparently  been  demon- 
strated. If  this  abnormality  can  be  controlled  for  a  time  it  is  but 
reasonable  to  believe  that  nature  will  take  care  of  the  rest,  and  see 
that  the  future  development  is  along  the  lines  of  normal  develop- 
ment.   What  the  future  of  these  cases  will  be  we  cannot  say  posi- 
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lively,  but  we  know  that  in  many  instances  children  have  asthma, 
make  spontaneous  recoveries  and  afterwards  remain  well,  and  if  we 
can  bring  about  a  recovery  lasting  over  a  considerable  period  we 
can  certainly  hope  that  the  recovery  will  be  permanent. 

I  will  mention  four  cases  in  children,  the  first  one  mild  and 
easily  cured,  though  of  seven  years'  duration,  the  other  three  very 
severe  cases  and  still  under  treatment. 

Case  4988,  female,  age  8  years,  first  seen  by  me  September  27, 
1920.  She  has  had  eczema  since  a  baby  until  this  summer,  has  had 
attacks  of  asthma  since  four  years  of  age,  started  after  whooping 
cough.  One  maternal  aunt  had  asthma.  The  attacks  come  on  with 
the  symptoms  of  a  "cold."  Coughing  and  any  exercise  will  start  the 
asthma  during  the  periods  of  the  attacks.  At  other  times  she  is  well. 
She  perspires  easily,  has  headaches  on  coughing.  Attacks  are  usually 
ushered  in  by  vomiting.  Is  car  sick  on  electric  or  steam  cars  and  in 
closed  automobiles.  The  present  attack  started  apparently  by  a 
"cold"  while  in  Princeton,  Mass.  She  had  the  "cold"  for  a  week 
before  coming  home,  but  the  asthma  did  not  start  until  on  the  train 
on  the  way  home.  Examination  shows  marked  wheezing  and 
rattling  over  both  lungs.  She  was  given  a  tablet  containing  calcium 
and  iodine  and  also  one  containing  iron  phosphate  and  a  sedative. 
This  treatment  relieved  the  attack.  In  November  16  the  mother 
reported  that  the  child  was  now  having  no  trouble,  that  she  had  a 
cold  recently  but  no  asthma;  that  she  is  a  completely  different  child 
in  being  more  active,  of  better  color,  skin  clearer  and  the  cheeks  red. 
Does  not  get  so  nervous  in  school  work,  is  much  better  natured, 
stands  much  more  from  a  brother  two  years  older,  fools  with  him 
instead  of  flying  into  a  tantrum.  On  November  22,  the  mother  again 
reported  that  the  child  had  had  an  attack  of  asthma  but  much  less 
severe.  Usually  nausea  and  vomiting  with  attacks  but  none  this 
time.  Examination  negative  except  some  wheezing  after  hard  cough- 
ing. Child  has  gained  7r|  pounds.  The  treatment  is  still  being 
continued  and  there  have  been  no  further  attacks.  She  appears  per- 
fectly well  and  is  taking  active  exercise. 

Case  4754,  female,  age  5  years.  There  is  a  very  marked  family 
history.  On  mother's  side  of  family  great-great-grandfather  had 
bronchitis  for  forty  years,  great-grandmother  was  extremely  neurotic. 
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Grandmother  extremely  nervous,  neuralgic  headaches  all  her  life, 
had  hypertrophy  of  the  heart,  had  bronchial  cough  easily  constantly 
before  her  death,  aged  sixty  years.  Her  grandfather  had  a  nervous 
breakdown  when  31  years  of  age,  still  living.  One  uncle  and  two 
aunts  have  had  neuritis.  Two  aunts  have  bronchial  colds  frequently. 
One  wheezes  in  damp  weather.  One  uncle  and  one  aunt  have 
excruciating  headaches.  Another  aunt  is  extremely  nervous  and  was 
thought  to  have  chorea  coming  on  at  16  so  that  she  had  to  give  up 
college,  and  at  about  the  same  time  was  thought  to  have  tuberculosis, 
is  living,  and  has  frequent  attacks  of  laryngitis  but  no  bronchial 
trouble.  Another  aunt  stopped  menstruating  at  27.  Her  mother 
is  of  a  very  nervous  temperament  and  has  a  basal  metabolism  of 
plus  20%.  The  patient  had  eczema  badly  four  years  ago  for  several 
months  and  at  times  a  little  since  then.  She  sobs  and  cries  in 
dreams,  wakening  filled  with  terror.  She  has  always  had  wheezing 
in  damp  weather  and  frequent  attacks  of  asthma  and  gets  broncho- 
pneumonia with  severe  attacks.  She  was  seen  by  me  in  an  attack 
of  broncho-pneumonia  in  the  winter  of  1919-1920.  She  came  under 
my  care  for  regular  treatment  in  April  1920.  During  the  spring, 
under  treatment  similar  to  that  in  the  preceding  case,  she  improved 
very  much.  In  the  latter  part  of  the  summer  she  was  in  Pennsylva- 
nia. I  saw  her  again  October  13.  She  had  then  had  some  wheezing 
since  the  middle  of  August.  She  then  had  an  attack  of  sneezing, 
running  from  the  nose,  also  acetone  in  the  urine  with  vomiting.  She 
had  at  this  time  wheezing  rales  in  the  chest,  was  crying  and  sobbing 
easily  and  had  broncho-pneumonia  in  November.  She  recovered 
from  this  and  on  December  17  again  began  sneezing,  temperature 
100  and  rales  over  the  whole  chest.  This  promptly  cleared  up  and 
for  some  reason  the  sedative  was  stopped,  and  in  two  weeks  she 
again  began  sneezing  in  the  night,  had  some  eczema  and  would 
become  excited  and  hysterical  on  playing  with  other  children.  She 
was  again  put  on  to  full  treatment  and  for  the  most  part  has 
remained  in  good  condition  now  for  five  months,  and  for  two  months 
has  had  no  wheezing  and  has  been  perfectly  well.  Her  mother 
states  that  this  is  the  first  spring  when  she  has  not  wheezed  when- 
ever there  were  three  damp  days  in  succession,  and  this  has  been  an 
unusually  damp  spring  with  us,  there  being  very  few  clear  days  in 
April. 
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Case  5054,  female  age  8  years.  Maternal  grandmother  had 
asthma,  father  has  hay  fever.  Patient  has  been  sickly  since  weaned. 
Had  attacks  of  bronchitis  as  a  baby.  From  early  fall  until  Christmas 
has  attacks  of  bronchitis  and  asthma  every  three  or  four  weeks. 
Attacks  start  as  a  "cold  in  the  head"  for  twenty-four  hours  and  then 
nausea  and  vomiting  for  twenty-four  hours,  the  vomiting  being  con- 
stant and  uncontrollable.  In  this  case,  since  coming  under  treatment 
December  1920,  some  attacks  have  started  usually  traceable  to  some 
excitement  or  overexertion  but  have  been  controlled  by  treatment 
before  reaching  the  asthma  stage. 

Case  2805,  male,  age  13  years.  Maternal  great-great-grand- 
mother had  asthma  and  a  maternal  aunt  is  very  nervous  and  appar- 
ently has  had  asthma,  history  not  very  definite.  Patient  began  to 
have  asthma  when  four  years  of  age.  They  live  some  distance  from 
Providence  and  the  patient  was  first  brought  to  me  when  six  years 
of  age  but  was  seen  by  me  only  rarely  until  two  years  ago,  and 
since  then  very  irregularly.  Two  years  ago  I  tested  the  boy  clinic- 
ally with  thyroid  extract  and  he  was  made  worse  by  it.  I  then  put 
him  on  to  the  treatment  outlined  which  has  been  followed  irregularly, 
but  during  the  past  year  he  has  had  no  severe  attacks,  though  pre- 
viously they  were  extremely  severe.  The  only  attacks  he  has  had 
recently  have  been  distinctly  traceable  to  overexertion  or  getting 
wet  in  cold  weather. 

Case  4231,  male,  age  13f  years,  had  attacks  of  asthma  since  six 
years  of  age,  always  followed  by  bronchitis.  Has  been  under  my 
observation  for  two  years.  Was  treated  chiefly  by  calcium  and 
iodine  and  tonics  until  one  year  ago.  Since  then  has  been  taking  a 
sedative  in  addition  and  while  there  was  some  improvement  the  first 
year,  the  improvement  has  been  very  marked  and  the  boy  is  now 
apparently  nearly  well  though  he  has  a  basal  metabolism  of 
plus  30%. 

Case  3699,  female,  age  55,  housewife,  uncle  had  asthma. 
Patient  had  typhoid  fever  at  sixteen  years  of  age  and  has  had  asthma 
since.  She  was  extremely  nervous  and  apprehensive  and  had 
extremely  severe  attacks.  I  first  saw  her  July  10,  1917,  and  she  was 
then  having  an  attack  which  had  lasted  since  the  preceding 
Christmas.     Improvement  very  slow  but  there  was  a  gradual  im- 
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provement.  The  summer  of  1920  she  had  no  asthma  but  more 
sneezing  and  running  at  the  nose.  Palpfitation  of  the  heart  much 
less  marked.  She  has  had  no  real  attack  of  asthma  since  then.  Her 
blood  pressure  at  first  was  160  to  140/95,  now  130/85.  Her  basal 
metabolism  now  plus  6%. 

Case  5053,  male,  age  43,  machinist,  has  had  bronchitis  and 
asthma  since  a  "bad  cold"  about  Christmas  1918.  He  was  having 
a  good  deal  of  trouble  which  was  made  worse  hy  changes  in  the 
weather.  I  tested  him  clinically  with  thyroid  extract  but  did  not  get 
any  response.  On  ]\Iarch  2  the  basal  metabolism  test  was  plus  37%. 
Since  then  I  have  given  him  more  energetic  sedative  treatment  with 
very  marked  improvement. 

Case  5055,  female,  age  20,  mill  operator,  first  seen  by  me 
November  20,  1920.  Paternal  grandfather  had  asthma.  Patient 
has  had  a  "cold"  for  a  year.  Seldom  a  week  without  an  attack,  has 
it  from  2  to  4  or  5  A.M.  about  three  nights  a  week.  Dust  or  steam 
bring  on  attacks,  also  rain.  Has  palpitation  on  either  excitement  or 
exercise.  Thyroid  enlarged  on  both  sides,  more  on  the  right.  Had 
hay  fever  when  trouble  started  for  the  first  time.  Basal  metabolism 
plus  28%  February  6.  She  was  then  put  under  x-ray  treatments. 
On  May  17,  pulse  was  80,  temperature  98.6,  examination  negative 
and  she  reported  that  her  feet  got  wet  last  week  and  she  had  a  slight 
attack  of  asthma,  none  before  that  for  five  or  six  weeks. 

Case  5082,  female,  age  17,  school,  asthma  for  four  or  five  years, 
growing  worse  and  more  often.  Came  to  me  December  10,  1920, 
then  bad  for  three  weeks.  Attacks  brought  on  by  eating  ham  sand- 
wiches, milk,  eggs  and  chocolates.  Menses  never  regular,  two  or 
three  months  and  very  scant,  no  pain  but  attacks  of  asthma  are  worse 
then.  Has  headaches  with  the  attacks,  also  eczema  on  face  and 
neck.  Tested  out  with  thyroid  extract  and  demonstrated  to  be 
hyperthyroidism,  pulse  made  more  rapid  and  headaches  increased. 
January  17,  1921,  she  reported  that  Monday  she  drank  some  milk 
at  school,  Tuesday  began  to  get  short  of  breath,  asthma  Tuesday, 
Wednesday  and  Thursday.  Considerable  break-out  on  neck. 
February  2,  basal  metabolism  test  was  plus  25%.  She  was  then  put 
onto  sedatives  and  has  steadily  improved  since.  On  May  17  she 
reported  that  she  had  been  eating  chocolate  in  considerable  quantity, 


32  JAY  PERKINS 

formerly  c6uld  not  eat  it  without  asthma.  Now  can  eat  egg  and 
ham  without  attacks  which  she  could  not  formerly  do.  She  has  not 
dared  to  again  try  milk. 

The  remaining  case  is  of  the  type  which  we  all  see  but  which 
should  be  more  rare  in  the  future  than  in  the  past.  It  is  a  case  of  a 
person  who  has  evidently  suffered  for  many  years  from  bronchitis 
and  asthma  and  who  has  now  come  to  an  age  and  condition  where 
the  original  cause  has  probably  disappeared  but  the  results  are 
bound  to  remain. 

Case  5224,  female,  age  54,  housewife.  All  her  father's  family 
had  hay  fever,  bronchitis  and  asthma.  Patient  had  croup  until  12 
years  old,  had  trouble  with  her  breathing  from  that  time  on.  Polypi 
were  removed  from  her  nose  at  28  years.  Began  to  have  asthma  at 
30.  Menstruation  began  at  15  years  and  ended  at  34.  Nose  was 
operated  on  at  39  years  and  has  no  taste  or  smell  since.  She  has 
been  rarely  free  from  asthma  for  10  years.  She  has  suffered  from 
various  nervous  symptoms.  She  has  been  under  various  treatments. 
She  received  vaccines  for  two  years.  The  various  glandular  extracts 
were  used  without  any  good  eftect  before  I  saw  her.  I  was  able  to 
relieve  her  asthmatic  attacks  with  apomorphin  and  syrup  of  hydriotic 
acid.  Sedative  treatment  was  tried  with  improvement,  the  amount 
increased  and  she  was  worse.  I  then  tried  some  of  the  gland  extracts 
but  they  did  no  good.  Then  the  sedative  treatment  was  again  used 
cautiously  and  she  has  since  steadily  improved.  Her  husband  states 
that  for  the  first  time  in  many  years  he  does  not  hear  her  wheezing 
when  she  is  asleep.  When  I  first  tried  to  get  her  basal  metabolism 
she  could  not  stand  the  mouth-piece  at  all.  Before  I  could  really 
get  started  she  almost  had  a  convulsion  and  became  cyanotoc.  I 
have  recently  taken  it  perfectly  easily  and  found  it  to  be  plus  6^/c. 
Apparently  her  asthmatic  condition  has  been  relieved  but  the  results 
on  her  nervous  system  of  her  past  suffering  I  cannot  hope  to 
obliterate. 

In  establishing  any  medical  fact  clinically  it  is  necessary  for  the 
same  results  to  be  obtained  by  more  than  one  individual  and  it  is 
hoped  that  some  of  you  may  see  fit  to  help  carry  this  study  further. 
The  proteid  theory  as  to  the  cause  of  asthma  has  been  well  tested 
and  it  is  found  that  many  proteids  may  and  do  bring  on  attacks  in 
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certain  individuals.  Some  asthmatics  are  sensitive  apparently  to 
only  a  few  proteids  while  others  are  sensitive  (by  laboratory  tests) 
to  many  proteids  and  yet  have  attacks  brought  on  by  other  causes 
than  proteids.  Many  persons  subject  to  hay  fever  may  have  attack 
come  on  in  the  winter  when  no  pollen  can  be  in  the  air.  Even  though 
proteids  may  excite  attacks  of  asthma,  is  it  reasonable,  with  our 
knowledge  of  disease,  to  believe  that  they  are  the  fundamental 
cause?  There  must  be  some  cause  back  of  the  immediate  excitant 
why  these  individuals  are  differently  affected  by  proteids,  as  in  asthma 
and  hay  fever,  than  is  the  normal  individual.  Others  have  claimed 
that  dysfunctioning  of  the  endocrine  glands  is  the  cause  and  this 
work  substantiates  that  claim.  The  thyroid  gland  is  apparently  the 
one  most  frequently  at  fault  but  the  method  of  treatment  used  works 
in  all  cases  of  hypersecretion  whether  the  thyroid  is  the  main  offender 
or  not. 

The  sedative  treatment  has  been  mentioned.  This  usually  con- 
sists of  Apomorphine  Hydrochlor  (Crystaline)  gr.  1/30  in  Syr. 
Hydriodic  Acid  oi  every  two  to  four  hours  during  the  attacks  and 
before  meals  and  at  bedtime  for  sometime  after  the  attack.  This 
gives  less  prompt  but  more  prolonged  relief  than  adrenalin.  Of  the 
drugs  for  continuous  use  those  which  have  been  found  the  best  so 
far  as  this  study  goes  are  hyoscyamus,  apomorphine  hydrochlor 
(Crystaline),  valerian  and  sumbul.  The  bromides  are  not  satis- 
factory. Drugs  which  must  be  carefully  avoided  are  coffee,  tea  and 
str>'chnia;  these  markedly  increase  the  unpleasant  symptoms. 

The  theory  of  the  sedative  treatment  has  been  mentioned. 
Whether  this  theory  is  right  or  not,  if  the  -treatment  is  continued 
over  a  long  period  and  anything  like  a  quiet  life  can  be  led  the 
attacks  of  asthma  will  apparently  disappear  even  though  the  proteids 
or  other  excitants  of  attacks  are  present  and  acting.  Where  the 
affliction  has  been  present  over  many  years,  do  not  except  the  individ- 
ual to  be  normal  any  more  than  you  expect  to  see  a  house  on  fire 
in  its  interior  parts  restored  to  its  normal  condition  even  if  the  fire 
is  extinguished  before  it  reaches  the  exterior.  Damage  is  done  which 
nature  cannot  repair  because  the  age  of  repair  is  gone.  In  children, 
however,  asthma  ought  to  be  cured,  as  then  the  power  of  repair  is  at 
its  height. 
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HYPERTHYROIDISM  AND  TUBERCULOSIS. 
By  PHILIP  KING  BROWN,  M.D., 

SAN  FRANCISCO,  CAL. 

For  the  purpose  of  presenting  clearly  the  scope  of  the  problem 
it  is  considered  under  six  heads: 

1.  The  independent  occurrence  of  the  two  condition  in  the 
same  individual. 

2.  The  possible  stimulation  of  increased  thyroid  activity  by 
active  tuberculosis. 

3.  The  possible  stimulation  or  unfavorable  action  on  pulmonary 
tuberculosis  of  hyperthyroidism. 

4.  Clinical  distinctions  between  early  tuberculosis  and  hyper- 
thyroidism. 

5.  Metabolism  determinations  and  the  Goetsch  tests. 

6.  Certain  views  in  the  literature. 

1.  The  Independent  Occurrence  of  the  Two  Conditions. 

Kerr  in  the  examination  of  50,000  troops,  from  region  where 
goiter  is  common,  at  Camp  Lewis,  Washington,  in  the  Pacific  north- 
west, with  special  reference  to  thyroid  disease  "'did  not  find  that 
those  who  had  this  disease  were  any  more  predisposed  to  tuber- 
culosis than  were  those  without  thyroid  disease."  "The  question 
frequently  arose,  however,  as  to  whether  tachycardia,  sweating, 
nervousness,  loss  of  weight  and  other  signs  which  may  be  common  to 
both  diseases,  were  due  to  one  or  the  other."  Kerr  placed  great 
emphasis  on  this  differential  diagnosis  and  ruled  out  thyroid  disease 
in  all  cases  of  suspected  tuberculosis  unless  clinical  signs  were  fairly 
clear ;  and  vice  versa,  in  those  cases  where  a  thyroid  was  enlarged  he 
did  not  conclude  that  a  patient  was  suffering  from  hyperthyroid 
disease  ''even  though  many  of  the  symptoms  were  present  until 
tuberculosis  had  been  definitely  excluded."     He  calls  attention  to 
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the  fact  that  in  spite  of  the  very  great  percentage  with  endemic  goiter 
there  was  a  low  percentage  of  tuberculosis  and  certainly  even  in  the 
carefully  studied  cases  in  the  hospital,  both  of  thyroid  diseases  and 
tuberculosis,  "there  was  no  marked  increase  in  the  association  of 
these  two  diseases." 

My  own  study  of  the  possible  relations  of  the  two  diseases  is 
confined  largely  to  the  700  young  working  women  admitted  to 
Arequipa  Sanatorium  in  the  past  ten  years.  In  view  of  the  fact  that 
the  University  of  California  figures  on  frequency  of  thyroid  enlarge- 
ment in  the  students  taken  over  a  number  of  years  show  that  it 
occurs  in  8%i  of  the  girls  and  .5%  of  the  young  men,  it  is  at  once 
apparent  how  important  is  the  understanding  of  the  two  conditions 
whose  early  symptoms  are  so  much  alike.  Kerr's  observation  that 
"there  is  no  marked  increase  in  the  association  of  these  two  diseases" 
among  young  men  is  not  so  obvious  in  women.  Our  figures  show 
that  thyroid  enlargement  among  our  tuberculous  girls  is  more  than 
three  times  more  frequent  than  among  the  female  students  at  the 
University  of  California  so  that  we  naturally  ask  the  question,  is 
thyroid  enlargement  a  symptom  of  tuberculosis?  And  if  so,  is  it 
favorable  or  otherwise?  Do  the  girls  with  thyroid  enlargement  more 
easily  acquire  the  disease  tuberculosis?  Both  of  these  questions 
have  been  raised  and  answered  by  foreign  observers  to  whom  I  shall 
refer  later. 

To  the  first  question,  "Is  thyroid  activity  stimulated  by  tuber- 
culosis?" our  answer  must  be  "no,"  in  spite  of  what  the  endocrin- 
ologists tell  us,  for  neither  do  the  clinical  symptoms  nor  basal 
metabolism  studies  point  to  this.  It  is  very  rare  that  a  basal  met- 
abolism rate  exceeds  the  normal  even  in  some  cases  of  more  or  less 
constant  fever  of  half  to  one  degree,  where  it  might  be  expected. 
Basal  metabolism  is  of  course  increased  in  all  febrile  conditions.  The 
large  thyroids  of  the  vast  majority  of  our  cases  are  neither  clinically 
nor  by  metabolic  study  cases  of  hyperthyroidism,  nor  have  we  been 
able  to  feel  that  the  thyroid  enlargement  progressed  or  diminished  as 
the  patient  got  better  or  worse.  In  other  words  our  experiene  leads  us 
to  agree  with  Kerr  who  does  not  conclude  that  cases  with  enlarged 
thyroid,  even  though  many  of  the  symptoms  of  hyperthyroidism 


HYPERTHYROIDISM  AND  TUBERCULOSIS  39 

were  present,  are  suffering  from  thyroid  disease  until  tuberculosis  has 
been  absolutely  excluded. 

Given  the  definite  presence  of  the  two  conditions  and  our  third 
question  as  to  the  favorable  or  unfavorable  relation  presents  itself. 
Our  experience  is  quite  decided  on  this  point  and  it  shows  clearly  the 
fact  that  all  definitely  hyperthyroid  cases  with  tubercular  disease  do 
strikingly  less  well  than  cases  with  normally  acting  thyroids.  It 
would  be  safe  to  say  that  it  was  a  50%  additional  handicap  to  the 
patient  if  the  hyperthyroidism  amounted  to  an  unmistakable  mild 
Grave's  disease.  Even  the  very  successful  treatment  of  such  cases 
by  x-ray  does  not  always  result  in  as  marked  improvement  of  lung 
and  constitutional  conditions  as  one  might  wish.  They  have  feve 
more  easily,  gain  in  weight  with  difficulty,  their  pleuritis  pains  are 
more  persistent  and  apparently  their  reactions  are  generally  increased 
to  mild  stimuli  in  the  form  of  pain,  excitement  or  infection.  It  cer- 
tainly cannot  be  said  that  increased  thyroid  activity  of  any  moment 
is  other  than  a  serious  complication  in  tuberculosis.  That  it  might 
even  predispose  to  the  activating  of  the  disease  is  my  conviction  and 
the  following  graphic  case  is  added  in  support  of  the  opinion,  for  it 
is  one  of  the  few  in  which  the  evidence  is  complete. 

C.  H.  A.,  a  male  clerk,  22  years  old,  with  a  good  family  history 
and  no  record  of  illness  for  six  years  of  service  in  a  railroad  company, 
entered  the  hospital  for  throat  trouble  which  he  described  as  trouble 
in  swallowing,  and  was  referred  to  my  ward  by  the  laryngologist 
because  of  his  rapid  heart  rate  and  prominent  eyes.  For  three 
months  he  had  had  ease  of  fatigue  without  cough  or  fever,  perspired 
easily  but  he  had  had  no  loss  of  weight.  Upon  examination  a  very 
noticeable  enlargement  of  his  thyroid  was  found.  Pulse  110,  marked 
tremor,  slight  exophthalmos,  no  general  symptoms  and  nothing  found 
upon  examination  of  heart  or  lungs.  As  he  was  afebrile  he  was 
given  one  intensive  x-ray  treatment  to  the  thyroid  and  in  two  days 
he  returned  to  work  to  report  in  three  weeks.  When  he  returned  he 
complained  of  having  felt  miserable  for  three  days  and  was  found, 
on  examination,  to  have  fever  of  101  degrees.  His  temperature  rose 
steadily  each  day  and  he  presented  all  the  appearance  of  a  begiiming 
typhoid  but  blood  reaction  and  cultures  were  negative  and  a  reason- 
able examination  of  the  chest  revealed  nothing.     In  five  days  he 
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began  to  cough  and  rales  were  discovered  under  the  right  clavicle. 
His  x-ray  plate  showed  an  old  pleural  thickening  and  some  rather 
intense  parenchymatous  infiltration  over  a  small  area.  In  spite  of 
rest  in  bed  the  process  developed  in  extent  and  intensity  very  rapidly 
and  at  present  writing,  five  months  later,  there  is  fever,  cough  with 
expectoration  and  a  poor  prognosis. 

In  this  case  the  thyroid  symptoms,  chiefly  neck  discomfort  and 
rapid  pulse,  antedated  fever  and  lung  signs  nearly  five  months. 

So  much  has  been  written  very  lately  of  hyperthyroidism  and  its 
similarity  in  symptomatology  to  early  tuberculosis  that  a  word  on 
the  subject  will  not  be  amiss.  If  the  position  be  taken  that  a  patient 
with  cough  or  cold  of  more  than  three  weeks  duration,  a  feeling  of 
weakness  or  fatigue,  any  pain  about  the  chest,  a  slight  loss  of  weight 
and  slight  fever  or  a  majority  of  these  symptoms  is  guilty  of  being 
tuberculous  until  proven  innocent  by  competent  examination,  there 
will  be  little  trouble.  The  competent  examination  may  have  to 
mclude  x-ray  studies  and  interdermal  tuberculin  test,  a  week  or  two 
of  temperature  record  under  conditions  of  rest  and  repeated  chest 
examinations,  before  a  positive  statement  can  be  made  that  the 
patient  has  or  has  not  active  tuberculosis.  It  is  often  very  difficult, 
if  not  impossible,  to  say  without  all  these  studies.  If  after  these 
have  been  made  and  the  size  of  the  thyroid  and  certain  dispropor- 
tionate pulse  findings  are  recorded,  or  a  tremor  is  noted  and  a  general 
nervousness,  especially  in  a  woman,  it  will  not  be  amiss  to  have  a 
basal  metabolism  study  made.  Under  no  circumstances  get  the  cart 
before  the  horse.  Overlooking  an  hyperthyroidism  is  not  very 
serious,  but  overlooking  an  early  tuberculosis  is  decidedly  so. 

Our  experience  with  the  Goetsch  test  for  hyperthyroidism  has 
led  us  to  discard  it  entirely  as  of  no  value  and  quite  misleading.  The 
study  of  Heise  and  Brown  (in  the  36th  Annual  Medical  Report  of 
the  Trudeau  Sanatorium)  on  adrenalin  hypersensitiveness  in  pul- 
monary tuberculosis  shows  the  fallacy  of  Goetsch 's  contention 
(Canadian  Med.  Assn.  Jour.,  June  1919)  that  tuberculosis  without 
hyperthyroidism  does  not  react  to  adrenalin.  Brown  does  not  clearly 
state  that  his  high  percentage  of  reactions  in  known  pulmonary  cases 
was  not  also  associated  with  hyperthyroidism.  The  paper  merely 
deals  with  the  percentage  of  reaction  or  absence  of  one  in  known 
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cases  of  several  forms  of  tubercular  disease  of  the  lungs,  the  pleura 
and  the  intestinal  tract.  Peabody  and  his  associates  (Amer.  Jour. 
Med.  Sci.,  April  1921)  have  gone  into  the  matter  more  generally 
and  conclude:  (1)  that  the  reaction  varies  in  the  sick  and  well; 
(2)  the  fundamental  nature  of  the  reaction  is  unknown  but  is  asso- 
ciated with  a  rise  in  heart  production  and  probably  due  to  stimulation 
of  sympathetic  nervous  system,  or  it  might  be  a  lowered  threshold 
of  response  of  the  same  ystem.  Hypersensitiveness  to  epinephrin 
is  found  in  many  patients  with  the  clinical  picture  of  hyperthyroidism 
and  with  an  increased  basal  metabolism,  but  it  is  not  constant  under 
these  conditions.  It  was  also  found  by  Peabody  in  persons  who 
have  no  indication  of  hyperthyroidism  in  psychoneurotics,  in  50^ 
of  cases  convalescent  from  acute  infection,  in  nearly  the  same  pro- 
portion of  "effort  syndrome  cases,  in  14^  of  apparently  normal 
young  men,  and  in  varying  degree  in  various  unrelated  diseases.  It 
is  found  more  frequently  in  highly  nervous  people  but  is  not  constant 
in  the  same  person. 

Boothby  of  the  Mayo  Clinic  (Endocrinology,  January  1921) 
in  an  article  on  adenoma  of  the  thyroid  with  hyperthyroidism  says 
groups  of  neurasthenics  give  a  posiitve  epinephrin  reaction  but  have 
normal  basal  metabolism  rates.  He  adds  he  finds  no  evidence  of 
these  neurasthenics  whose  symptoms  resemble  mild  hyperthyroidism 
having  a  variation  in  the  physiologic  activity  of  the  thyroid  gland  as 
suggested  by  Goetsch.  With  this  and  the  conclusions  of  Peabody, 
Sandiford  agrees. 

McCann  and  Barr  (Arch.  Int.  Med.,  1920,  p.  662)  in  a  metabol- 
ism study  in  tuberculosis  says: 

(1)  Basal  metabolism  of  tuberculous  patients  may  be  normal 
or  very  slightly  above  that  of  normal  men  of  the  same  size.  Thus 
in  ten  cases  the  variation  from  average  normal  was  from  — 3%  to 
+  15%. 

(2)  Increased  metabolic  rate  comes  with  rise  of  body  tempera- 
ture. With  a  rectal  temperature  of  104  degrees  the  metabolism  rate 
may  be  -{-30. 

(3)  The  basal  heat  production  in  tuberculosis  may  be  less 
than  normal  for  the  same  patient  when  in  health.  In  other  words 
the  loss  in  weight  may  be  accompanied  by  a  reduction  in  metabolism 
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which  more  than  compensates  for  the  tendency  to  increase  caused  by 
the  disease. 

(4)  The  specific  dynamic  rise  in  metabolism  in  two  cases  pro- 
duced by  a  protein  meal  correspond  closely  with  that  produced  in 
three  normal  men  by  the  same  meal. 

These  observers  conclude  that  the  food  requirements  of  tuber- 
culous patients  are  not  large,  either  as  regards  total  energy  value  or 
nitrogen  content.  Forced  feeding  is  unnecessary  and  is  probably 
harmful  in  the  active  stages  of  pulmonary  disease. 

Foreign  literature  contains  but  little  reference  to  the  thyroid  in 
tuberculosis. 

A  case  of  so-called  vagotonic  hyperthyroidism  with  unmis- 
takable apical  tuberculosis  "suggesting  its  toxic  origin"  is  described 
in  the  Siglo  Medico  (quoted  in  Jour,  of  A.  M.  A.,  1918,  p.  501). 
Under  treatment  the  apical  lesion  cleared  up  and  with  it  the  thyroid 
symptoms  disappeared.  In  some  cases  of  pure  exophthalmic  goiter 
the  same  writer  has  witnessed  a  spasmodic  cough  suggesting  tuber- 
culosis and  he  has  also  witnessed  this  from  poisoning  from  thyroid 
administration. 

Gallotti  (Riforma  Medico  36-88,  Jan.  24,  1920,  A.  M.  A.,  April 
24,  1920,  p.  74-119-7)  describes  six  cases  in  which  toxic  action  from 
insidious  tuberculosis  induced  a  nearly  complete  hyperthyroid 
picture.  Treating  the  goiter  had  a  favorable  influence  on  the  pul- 
monary tuberculosis.  Gallotti  states  that  he  has  encountered  so 
many  cases  of  this  combination  that  he  now  suspects  pulmonary 
tuberculosis  in  every  case  of  exophthalmic  goiter  until  it  can  be 
ecluded. 

For  six  months  past  all  of  our  cases  of  enlarged  thyroid  or 
where  hyperthyroidism  was  suspected,  have  been  subjected  to  basal 
metabolism  determinations  and  Goetsch  test.  There  have  been 
sixteen  such  cases  or  27^  of  the  admission  and  of  these  one  (E.  P.), 
presented  typical  symptoms  of  exophthalmic  goiter.  Basal  metabol- 
ism rate  -|-54%,  Goetsch  positive.  She  had  pleurisy  and  a  slight 
apical  lesion.  Three  x-ray  treatments  were  given.  Her  basal 
metabolism  rate  is  now  -(-3  after  six  month  of  care.  She  still  has 
her  pleurisy  and  slight  fever  at  times  if  at  all  fatigued. 

One  case  with  no  symptoms  of  hyperthyroidism   (M.  McK.) 
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except  a  slightly  large  thyroid  and  loss  of  weight,  had  a  basal  met- 
abolism rate  of  -|-17,  Goetsch  negative,  a  second  stage  case  with 
lesions  on  both  sides.  She  has  gained  many  pounds  above  the 
normal  average,  is  and  has  been  afebrile  but  her  lung  signs  are 
unchanged  after  six  months. 

Three  of  the  sixteen  cases  of  enlarged  thyroid  with  normal  rate 
of  basal  metabolism  had  markedly  positive  Goetsch  tests.  All  are 
hystero-neurasthenics  whose  emotional  instabilities  have  been  of 
many  years  standing. 

The  definite  hyperthyroids,  so  proven  by  increased  R.  B.  B. 
have  done  poorly  as  compared  to  the  average. 

Generally  the  thyroid  gland  may  be  regarded  as  a  regulator  of 
the  oxidation  processes  of  the  body  and  as  such  it  is  also  an  important 
factor  in  all  toxemias.  Its  increased  activity  accelerates  oxidation 
and  yet  its  relations  to  toxic  processes  is  undoubtedly  one  of  defence. 
No  further  proof  of  this  is  necessary  than  the  susceptibility  of  hypo- 
thyroid and  myxoedema  cases  to  infection.  McGarrison's  experi- 
ments on  endemic  goiter  and  acute  epidemics  in  India  make  this 
equally  clear.  The  problem,  however,  is  not  simple,  for  it  is  by  no 
means  certain  that  the  defensive  mechanism  like  that  of  the  tonsils 
is  not  easily  overcome,  or  that  excessive  thyroid  activity  may  not 
increase  the  virulence  of  certain  types  of  infection.  The  bearing  of 
our  studies  on  these  points  while  not  conclusive,  is  illuminating. 

Conclusions. 

The  reason  of  the  three  times  more  frequent  thyroid  enlarge- 
ment in  tuberculous  young  women  in  California  than  among  the 
normal  young  women  is  not  apparent.  There  is  no  evidence  that 
thyroid  activity  is  stimulated  by  afebrile  tuberculosis.  The  increased 
size  of  the  thyroid  without  measurable  evidence  of  thyroid  disease 
seems  to  be  at  least  two  times  more  common  among  tuberculous 
young  women  in  California  than  among  normals. 

The  existence  of  the  two  conditions  of  tuberculosis  and  hyper- 
thjToidism  are  not  consequential  but  when  they  do  exist  the  tuber- 
culosis is  unfavorably  affected.  In  determining  hyperthyroidism  the 
Goetsch  test  is  of  no  dependable  value  and  the  R.  B.  M.  is  important. 


AN  ANALYSIS  OF  NINETY  CASES  OF  FUNCTIONAL 
DISEASE  IN  SOLDIERS. 

By  JOHN  M.  SWAN,  M.D., 

ROCHESTER,  NEW  YORK. 

In  "The  Wrong  Twin,"  by  Harry  Leon  Wilson,  there  is  a  char- 
acter, a  civil  war  pensioner,  that  seems  of  particular  interest  at  the 
present  time.  Judge  Penniman,  who  Dave  Cowan  called  "old  Flap- 
doodle" had  geen  granted  a  pension  for  his  services  in  the  war 
between  the  States.  The  judge  had  been  obliged  to  abandon  all 
thoughts  of  a  career.  "He  had  been  debarred  by  obscure  ailments 
from  active  participation  in, our  industrial  strife."  He  could  never 
perform  the  least  work  that  required  muscular  effort;  but  he  could 
always  go  to  the  harness  shop  for  his  game  of  checkers.  He  com- 
plained of  sciatica  and  of  various  other  painful  symptoms,  "neuralgia 
mebbe."  He  always  had  the  most  comfortable  chair  available  and 
was  peevish  if  anyone  else  took  it;  he  always  demanded  considera- 
tion and  sympathy  from  his  wife,  whose  earnings  as  a  dressmaker, 
and  his  daughter,  whose  pay  as  a  school  teacher,  served  to  piece  out 
the  income  from  the  pension  bureau.  He  always  took  the  newest 
patent  medicines:  those  containing  the  highest  alcohol  percentage 
preferred.  As  "Old  Doc  Purdy"  said:  "I  had  to  think  up  some 
things  that  would  get  the  old  cuss  his  money,  and  dummed  if  he 
didn't  take  it  all  serious  and  think  he  did  have  'em! " 

It  seems  to  me  that  the  medical  profession  has  an  obligation  to 
prevent,  as  far  as  may  be,  the  development  into  chronic  invalids  of  a 
class  of  men  that  has  been  discharged  from  the  military  service  in 
the  past  two  years  and  who  are  at  present  suffering  from  functional 
disease.  It  is  as  a  contribution  to  the  understanding  of  this  problem 
that  the  present  paper  it  offered. 

Material:  The  study  herewith  presented  is  based  on  thirty- 
two  cases  which  were  referred  to  me  for  examination  by  the  Chief  of 
the  Medical  Service  or  by  the  President  of  the  Disability  Board  of 
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Base  Hospital  19  while  it  was  operating  in  France,  and  fifty-eight 
cases  referred  to  me  between  May  15  and  December  1,  1920,  in  my 
capacity  as  Group  Internist,  U.  S.  Public  Health  Service  in 
Rochester,  New  York,  by  the  Acting  Assistant  Surgeons,  Dr.  Arthur 
P.  Reed  and  Dr.  Edgar  \V.  Phillips. 

The  former  thirty-two  cases  have  a  record  of  the  principal 
symptomatology  and  the  findings  on  physical  examination  only.  The 
latter  fifty-eight  cases  have  had  more  complete  clinical  inxestiga- 
tions  made. 

Ages:  Five  of  the  men  were  under  20  years  of  age;  thirty-one 
were  between  20  and  24;  thirty-three  between  25  and  29;  seventeen 
between  30  and  35;  three  over  35;  and  the  age  of  one  was  not 
recorded. 

Occupations:  Table  I  gives  the  pre-war  occupations  of  fifty- 
eight  patients.  Thirty-eight,  65.5  percent,  had  been  engaged  in 
sedentary  occupations,  as  follows:  Clothing  industry,  one  lining 
cutter.  Subsistence  industries,  one  waiter,  one  meat  cutter,  two 
cooks,  one  baker.  Manufacturing  industries,  two  machine  operators, 
four  instrument  adjusters  and  assemblers  of  various  kinds,  one  paper 
coater,  one  glass  polisher,  one  automobile  mechanic,  one  tire  maker. 
Printing  industry,  one  linotype  operator,  one  lithographer.  Merchant 
class,  two  managers,  one  merchant,  one  buyer.  Clerk  class,  eight. 
Students,  two.  Miscellaneous,  one  driver  of  delivery  wagon,  one 
draftsman,  one  stationary  engineer,  one  night  watchman,  one 
inspector,  one  cigar  maker. 

Twenty,  34.4  per  cent,  had  been  engaged  in  non-sedentary  occu- 
pations, as  follows:  Farmers,  six.  Laborers,  two.  Rigger  and  dock 
builder,  one.  Building  industries,  four  painters,  one  carpenter,  one 
plumber,  one  electrician,  one  elevator  erector.  Manufacturing  indus- 
tries, three  machinists. 

TABLE  I.    OCCUPATIONS. 

Number  Number 

1035  Cook.  1047     Rigger  and  dock  builder. 

1036  Lining  cutter.  1053     Buyer. 

1040  Laborer.  1055  Night  watchman. 

1041  Machine  operator.  1058  Lithographer. 

1042  Linotype  operator.  1060  Cigar  maker. 

1043  Farmer.  1057  Painter. 

104Sa.  Stationary  engineer.  1069    Automobile  mechanic. 
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Occupations  {Continued) 

Numl 

ber 

Number 

1073 

Machinist. 

11,29 

Paper  coater.   - 

1078 

Plumber. 

1130 

Clerk. 

1081 

Retail  clothing  merchant. 

1131 

Student. 

1082 

Cook. 

1134 

Elevator  erector. 

108S 

Painter. 

1138 

Clerk. 

1086 

Advertising  manager. 

1142 

Telephone  assembler. 

1088 

Clerk. 

1143 

Manager  of  store. 

1094 

Carpenter. 

1144 

Student. 

1096 

Machinist. 

1146 

Painter. 

1097 

Glass  polisher. 

1148 

Farmer. 

1099 

Shipping  clerk. 

1150 

Tire  maker. 

1100 

Telephone  switchboard  assembler 

.  1151 

Laborer. 

1112 

Electrician. 

1152 

Draftsman. 

1113 

Farmer. 

1156 

Driver  of  delivery  wagon. 

1114 

Baker. 

1169 

Shipping  clerk. 

1115 

Camera  assembler. 

1170 

Adjuster  of  scientific  instruments. 

1117 

Farmer. 

1171 

Waiter. 

1120 

Clerk. 

1172 

Farmer. 

1121 

Clerk. 

1173 

Stock  clerk. 

1123 

Painter. 

1174 

Meat  cutter. 

1124 

Machinist. 

1175 

Farmer. 

1128 

Inspector  in  machine  shop. 

1176 

Gear  cutting  machine  operator. 

Family  Histories:  The  family  histories  of  fifty-eight  cases 
were  studied.  Of  these  twenty-eight  were  negative.  Of  the  remain- 
ing thirty,  51.7  per  cent,  eighteen  gave  a  history  of  nervous  disease; 
four  of  goiters;  and  six  of  both.  Of  those  who  had  a  family  history 
of  nervous  disease,  there  was  one  in  which  there  was  insanity,  one  in 
which  there  was  suicide,  two  cerebrospinal  syphilis,  one  alcoholism, 
one  meningitis,  one  melancholia  and  diabetes.  Three  families  had 
deaths  from  •  carcinoma  and  two  families  had  deaths  from  tuber- 
culosis. In  one  case  the  patients  father  and  a  brother  had  had 
gastro-intestinal  attacks  and  another  brother  had  had  convulsions  in 
infancy. 

Previous  Histories  :  Table  II  gives  the  details  of  the  previous 
histories  of  the  ninety  cases.  In  the  analysis  of  these  histories  only 
those  diseases  from  which  the  patients  had  suffered  since  mobiliza- 
tion or  those  that  had  occurred  within  a  year  or  two  before  mobiliza- 
tion are  considered  as  having  a  possible  etiological  significance  on 
the  condition  for  which  the  men  applied  for  treatment. 

In  the  first  place  in  only  six  is  the  previous  history  negative. 
All  had  been  gassed,  had  had  attacks  of  acute  infectious  disease,  or 
had  been  wounded,  with  those  exceptions.  Twenty-four  had  had 
frequent  attacks  of  tonsillitis;    fourteen  had   had  tonsillectomies; 
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twenty  had  had  frequent  attacks  of  coryza  or  bronchitis;  eight  had 
had  dysentery;  nineteen  had  had  influenza;  twelve  had  had  pneu- 
monia; two  had  had  boils;  seven  had  had  malaria;  ten  had  had 
acute  articular  rheumatism;  one  had  had  gonorrheal  rheumatism; 
three  had  had  trench  fever;  one  had  had  erysipelas;  one  had  had 
septicemia;  four  had  had  catarrhal  jaundice;  five  had  had  scarlet 
fever;  one  had  had  mumps;  one  had  had  cerebro-spinal  meningitis; 
one  had  had  typhoid  fever;  four  had  had  diphtheria;  one  had  had 
rattlesnake  bite;  two  had  had  goiters;  one  had  had  laryngitis;  one 
had  had  diarrhea;  two  had  had  indefinite  febrile  attacks;  two  were 
tuberculosis  suspects;  three  had  had  pleuritis;  two  had  had  otitis 
media;  and  seven  had  had  operations:  one  gastroenterostomy;  one 
mastoid  operation,  three  appendectomies,  one  herniotomy,  one  six 
operations  for  the  removal  of  foreign  bodies  in  addition  to  shock  and 
considerable  hemorrhage  at  the  time  he  was  wounded. 

Of  the  ninety  cases,  fifty  had  been  in  action  and  forty  had  not 
been  under  fire.  Of  the  fifty  who  had  been  in  action  fifteen  had 
received  wounds;  twenty-one  had  been  gassed;  and  four  had  been 
both  wounded  and  gassed. 

In  only  ten  cases  was  there  a  history  of  overuse  of  alcohol  and 
of  these  two  were  questionable.  In  twenty-one  cases  there  was  a 
history  of  overuse  of  tobacco ;  one  of  which  was  questionable. 

TIBLE  II.     PREVIOUS  HISTORIES. 

Case  number. 

V.  4  Fainted  in  action. 

V.  S  Negative. 

V.  8  Tonsillitis,  gassed. 

V.  9  Pneumonia,  gunshot  wound. 

V.17  Typhoid  fever,  scarlet  fever,  acute  articular  rheumatism,  gassed. 

V.29  Pneumonia,  gunshot  wound. 

V.30  Gunshot  wound. 

V.31  Diarrhea  (2  attacks). 

V.32  Gassed. 

V.33  Negative. 

V.34  Diphtheria,  catarrhal  jaundice,  gunshot  wound. 

V.40  Goiter,  gunshot  wound. 

V.4S  Gassed  and  gunshot  wound. 

V.47  Scarlet  fever. 

V.49  Tonsillitis,  diphtheria,  gunshot  wound. 

V.5G  Pneumonia,  acute  articular  rheumatism. 

V.54  Pneumonia,  acute  articular  rheumatism,  gunshot  wound. 

V.55  Rattlesnake  bite,  indefinite  fever,  gunshot  wound. 

V.S7  Acute  articular  rheumatism,  tonsillitis,  scarlet  fever. 

V.S8  Tonsillitis,  diphtheria,  influenza. 
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Case  Number  Previous  Histories  {Continued) 

V.60  Malaria,  tuberculosis. 

V.64  Tonsillitis,  gunshot  wound. 

V.67  Pneumonia,  diphtheria,  gunshot  wound. 

V.69  Malaria. 

V.73  Malaria. 

V.81  Negative.  [ 

V.82  Laryngitis.  j 

V.85  Bronchitis,  indefinite  fever 

V.86  Gassed. 

V.93  Negative. 

V.94  Scarlet  fever,  influenza. 

V.9S  Tonsillitis,  acute  articular  rheumatism. 

1035  Influenza,  tonsillectomy,  gastroenterostomy. 

1036  Tonsillitis,  tonsillectomy,  influenza. 

1040  Gassed. 

1041  Gassed,  gunshot  wounds. 

1042  Bronchitis,  pneumonia,  tuberculosis  (suspect),  pleurisy. 

1043  Dysentery,  boils. 

1045a  Malaria,  tonsillitis,  tonsillectomy,  influenza. 

1047  .  Gonorrheal  rheumatism,  bronchitis,  gassed. 

1053  Acute  articular  rheumatism,  diarhea,  appendectomy,  gassed. 

1055  Bronchitis. 

1058  Tonsillectomy,  gunshot  wound. 

1067  Tonsillitis,  tonsillectomy,  influenza. 

1069  Dysentery,  gunshot  wounds. 

1073  Tonsillitis. 

1078  Pleuritis,  gassed. 

1081  Dysentery,  acute  articular  rheumatism. 

1082  Acute  articular  rheumatism,  influenza  (2  attacks),  mastoid  operation. 

1085  Tonsillectomy  with  nasal  operation,  otitis  media,  gassed. 

1086  Influenza,  pleuritis,  coryza. 
1088  Bronchitis,  trench  fever,  gassed. 
1094  Bronchitis. 

1096  Appendectomy,  tonsillectomy,  infected  wound. 

1097  Bronchitis,  influenza. 

1099  Dysentery,  bronchitis,  influenza. 

1100  Bronchitis,  tonsilhtis,  tonsillectomy,  influenza,  gunshot  wound. 

1112  Shock  and  hemorrhage,  six  operations  for  foreign  bodies,  gunshot  wound. 

1113  Tonsillitis,  tonsillectomy,  mumps. 

1114  Tonsillitis,  acute  articular  rheumatism,  influenza,  erysipelas,  gassed. 
11  IS  Influenza. 

1117  Dysentery,  tonsillitis,  gassed,  gunshot  wound.  < 

1120  Pneumonia,  influenza,  malaria. 

1121  Pneumonia,  malaria,  tonsillitis,  tonsillectomy,  boils.  ; 

1123  Trench  fever,  gassed.  ' 

1124  Pneumonia,  tonsillitis,  septicemia.  j 

1128  Bronchitis. 

1129  Goiter.  ■ 

1130  Bronchitis,  influenza,  catarrhal  jaundice.  i 

1131  Tonsillitis,  nasal  operation,  catarrhal  jaundice,  gassed.  J 
1134  Appendectomy,  gassed,  gunshot  wound.  -^ 
1138  Bronchitis,  tonsillitis.  i 

1142  Scarlet  fever,  gassed.  i 

1143  Negative.  I 

1144  Dysentery,  gassed.  '  ♦ 
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Case  Number  Previous  Histories  (Continued) 

1146     Dysentery,  malaria,  acute  articular  rheumatism,  bronchitis,  gassed. 

1148     Dysentery,  bronchitis,  gassed. 

1150  Influenza,  gunshot  wound. 

1151  Bronchitis,  tonsiUitis,  tonsillectomy,  gassed. 
115'2     Bronchitis,  influenza,  gassed. 

1156  TonsiUitis,  gunshot  wound." 

1169  Bronchitis,  cerebrospinal  meningitis. 

1170  Tonsillitis,  tonsillectomy,  melancholia,  always  sickly  and  weak. 

1171  Tonsillitis,  trench  fever,  gassed. 

1172  Influenza,  pneumonia. 

1173  Pneumonia,  bronchitis,  gassed. 

1174  Pneumonia,  bronchitis,  influenza,  catarhral  jaundice. 

1175  Negative. 

1176  Bronchitis,  influenza,  tonsillitis,  pneumonia. 

Chief  Complaint:  In  fifty-eight  cases  the  chief  complaint 
was  recorded  numerically,  pain  was  the  most  frequent  symptom  for 
which  the  patients  consulted  a  physician;  twenty-two  placing  pain 
as  their  chief  cause  of  distress.  In  eleven  the  pain  was  in  the  chest: 
Precordial,  four;  precordial  with  headache,  one;  precordial  and  lack 
of  ambition,  one ;  retrosternal,  two ;  chest  with  cough  and  expectora- 
tion, two;  lower  border  of  left  chest,  one.  In  four  the  pain  was  in 
the  abdomen:  Right  lower  abdominal  quadrant,  one;  left  upper 
abdomen,  one;  general  abdominal  pain  with  pyrosis,  one;  pain  in 
"stomach"  and  knees,  one.  In  three  the  pain  was  in  the  back: 
"Soreness  in  side  and  back,"  one;  in  the  back,  one;  in  the  back  asso- 
ciated with  nervousness,  one.  Pain  in  the  right  shoulder  and  nerv- 
ousness, one.  One  patient  complained  of  pain  in  the  right  wrist; 
one  of  pain  in  the  neck  and  shoulders;  and  one  of  pain  in  both  legs. 

Weakness  was  the  next  most  frequent  complain:  eleven  patients 
complained  of  this  symptom.  Two  complained  of  weakness  only; 
one  each  of  weakness  and  headache;  weakness  and  dyspnea;  weak- 
ness and  sweating;  weakness  and  pain  in  the  chest;  weakness  and 
nervousness;  lack  of  "pep,"  lack  of  "stamina";  easily  tired;  and 
"general  run  down  condition." 

Nine  complained  of  palpitation:  four  of  palpitation  alone;  and 
five  of  palpitation  and  dyspnea. 

Four  complained  of  stomach  trouble:  "stomach  trouble,"  one; 
"stomach  trouble"  and  cold  hands  and  feet,  one;  loss  of  appetite, 
one;  indigestion,  one.  Two  complained  of  nervousness.  Three 
complained  of  dyspnea,  one  of  them  calling  it  "smothering  and  sink- 
ing spells."     Of  the  remainder  one  each  complained  of  cough  and 
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expectoration,  frequent  micturation,  headache,  skin  eruption,  and 
enlargement  of  the  right  posterior  cervical  lymphnodes.  One  patient 
on  discharge  had  been  told  that  he  had  heart  disease;  and  one  came 
for  examination  for  pension  by  one  of  the  allied  governments. 

Methods  of  Development:  The  following  may  be  taken  as 
types  of  the  development  of  the  cases  forming  this  group  of  func- 
tional diseases. 

A  man,  aged  23  years,  was  gassed  July  11,  1918,  He  was 
admitted  to  Base  Hospital  19  four  days  later.  He  had  some  cough 
and  a  few  rales  over  the  larger  bronchi ;  but  was  apparent  doing  well 
until  five  weeks  later,  when  he  had  a  sudden  pain  in  his  left  side 
accompanied  with  surface  coldness  and  sweating.  Since  then  he  had 
complained  of  dyspnea,  one  of  them  calling  it  "smothering  and  sink- 
down  the  right  side  of  the  sternum  and  across  the  base  of  the  chest. 
It  did  not  radiate  to  the  neck  or  the  arms.  This  pain  frightened 
him.    He  also  complained  of  dyspnea,  palpitation,  and  arrhythmia. 

A  man,  aged  20  years,  was  admitted  to  Base  Hospital  19  an 
August  7,  1918,  for  gunshot  wound  of  the  hand.  He  had  enlisted 
in  the  National  Guard,  State  of  Michigan,  in  1917,  and  in  October 
was  transferred  to  the  medical  department  from  the  infantry  on 
account  of  goiter.  After  about  four  months'  treatment  the  goiter 
became  smaller  and  he  was  transferred  back  to  the  infantry.  In 
April,  1918,  he  noticed  that  his  goiter  was  beginning  to  return  and 
he  began  to  complain  of  blurring  of  vision,  which  interferred  with  his 
marksmanship,  and  black  specks  before  his  eyes.  He  also  com- 
plained of  frontal  headache,  thumping  in  the  back  of  his  head, 
dyspnea  and  palpitation  of  the  heart  on  exertion. 

A  man,  aged  26  years,  was  admitted  to  Base  Hospital  19  on 
July  31,  1918,  for  gunshot  wound  of  the  calf  of  the  left  leg  and 
exposure  to  phosgene  gas.  He  complained  of  sharp  paroxysmal 
precordial  pain,  always  once  a  day,  sometimes  more  frequently.  He 
also  complained  of  pain  in  the  left  side  of  the  neck  and  in  the  left 
arm,  dyspnea  and  palpitation  of  the  heart  on  exertion,  and  sponta- 
neous and  nocturnal  dyspnea  with  subjective  arrhythmia. 

A  man,  aged  25  years,  was  admitted  to  Base  Hospital  19,  on 
September  25,  1918,  for  a  wound  in  the  right  chest  incurred  in 
action  September  12th.    While  in  Base  Hospital  19  he  did  well;  the 
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wound  finished  healing  without  operative  procedure  and  when  he 
was  first  allowed  out  he  noticed  dyspnea  on  exertion  and  palpitation 
of  the  heart.  These  symptoms  increased  and  were  later  attended 
with  shooting  pains  in  the  chest,  slight  cough  with  the  expectoration 
of  a  yellowish  mucous  without  blood,  occasional  nausea,  and  nervous- 
ness. 

A  man,  aged  24  years,  was  admitted  to  Base  Hospital  19  for 
laryngitis.  From  the  time  of  his  induction  in  to  the  service  he  had 
been  in  hospitals  most  of  the  time.  The  laryngitis  was  thought  by 
Major  Edward  L.  Hanes,  the  neurologist  and  president  of  the  dis- 
ability board,  to  be  hysterical.  He  corriplained  of  indefinite  chest 
pain,  occasional  cough,  expectoration,  and  arrhythmia. 

A  man,  aged  29  years,  who  claimed  to  have  been  perfectly  well 
before  he  was  inducted  into  the  services,  began  to  complain  of  attacks 
of  trembling,  headache,  palpitation  and  dyspnea  as  the  result  of 
hikes  in  training  camp  and  following  the  second  dose  of  antityphoid 
vaccine.  The  first  attack  came  on  during  the  night,  wakening  him, 
and  lasted  about  fifteen  minutes.  He  felt  tired  and  nervous  after  it 
and  did  not  go  to  sleep  again  that  night.  The  next  day  he  went  out 
to  drill  and  while  doing  double  time  he  became  dizzy  and  fell  down. 
He  was  put  on  light  duty;  but  had  similar  attacks  twice  or  three 
times  a  week.  On  his  return  to  full  duty  he  had  the  attacks  at  night 
and  sometimes  in  the  daytime.  During  the  voyage  to  France  and 
for  the  first  week  after  landing  he  felt  pretty  well;  but  as  soon  as 
training  began  the  attacks  returned  with  increasing  severity.  He 
denied  that  fear  played  any  part  in  the  production  of  the  attacks. 
He  was  returned  to  the  United  States  as  a  sick  casual.  The  attacks 
continued  after  his  return  to  the  United  States  and  persisted,  thirteen 
months  after  his  discharge. 

A  man,  aged  24  years,  who  had  been  in  two  major  offensives  and 
in  the  Third  Army,  and  had  been  wounded,  noticed  that  he  was 
nervous  about  six  weeks  after  his  discharge.  His  heart  beat  too 
fast,  he  would  get  out  of  breath  when  he  was  hurried  or  excited  and 
his  hands  trembled.  He  also  complained  of  being  weak  and  tired 
and  of  loss  of  weight.  These  symptoms  had  been  present  for  a  year 
at  the  time  of  his  first  examination. 

A  man,  aged  27  years,  was  assigned  to  the  horseshoer's  school 
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at  one  of  the  camps.  In  the  latter  part  of  1918  he  began  to  com- 
plain of  frequent  micturition,  passing  urine  from  eight  to  sixteen 
times  a  day  and  from  once  to  three  times  at  night.  About  two  weeks 
later  he  began  to  wet  the  bed  and  to  dribble  in  the  daytime.  The 
symptoms  persisted  twenty  months  after  his  discharge.  While  dis- 
cussing his  symptoms  he  began  to  cry.  He  said  that  he  had  lost  two 
jobs  since  his  discharge  from  the  army;  a  thing  that  had  never 
happened  before.  He  said  that  at  the  horseshoer's  school  he  had  to 
work  with  mules  that  had  never  been  shod  before  and  that  sometimes 
it  was  necessary  to  have  twelve  men  hold  an  animal  while  it  was 
being  shod.  Every  day  men  were  knocked  out  while  at  this  work 
and  some  men  were  killed.  This  work  got  on  his  nerves  and  be 
became  afraid  of  the  animals. 

A  man,  aged  27  years,  answered  sick  call  a  good  deal  while  in 
the  service.  His  feet  hurt  him  and  he  could  not  do  much  guard  duty 
or  drill.  About  a  month  after  his  discharge  he  began  to  complain 
of  attacks  characterized  by  a  rising  in  his  chest  which  came  up  to  the 
top  of  his  breast  bone  and  choked  him,  making  him  short  of  breath 
and  "awful"  nervous.  The  attacks  came  on  about  one-half  hour 
after  eating;  he  had  never  vomited  but  once,  during  the  first  attack. 

A  man,  aged  29  years,  was  gassed  in  action.  He  recovered  and 
returned  to  duty.  About  five  months  later  he  was  hospitalized  with 
general  edema,  delirium,  and  suppression  of  urine  and  a  diagnosis  of 
nephritis  was  made.  Eighteen  months  after  his  discharge  he  was 
complaining  of  pain  in  his  back,  nervousness,  vertigo,  tinnitis,  black 
specks  and  flashes  of  light,  nasal  discharge,  bad  taste  in  his  mouth, 
cough  with  the  expectoration  of  yellowish  mucus,  loss  of  weight, 
dyspnea  and  palpitation  on  exertion  and  excitement,  abdominal 
cramps  with  pyrosis  and  nausea,  gas  in  his  stomach,  loss  of  memory, 
anxiety,  and  ugly  temper. 

A  man,  aged  25  years,  had  pneumonia  three  weeks  after  report- 
ing at  the  training  camp.  After  recovery  he  was  assigned  to  an 
infantry  company  and  found  that  he  could  not  carry  his  pack  or  do 
long  hikes.  He  began  to  complain  of  palpitation,  dyspnea  and  dull 
precordial  pain  as  soon  as  he  was  out  of  bed.  Two  years  after  his 
discharge  he  was  still  complaining. 


FUNCTIONAL  DISEASE  IN   SOLDIERS  S3 

SYMPTOMA*roLOGY:  The  symptoms  brought  out  by  questioning 
occurred  as  follows:  loss  of  consciousness,  twelve;  headache,  forty- 
seven;  tinnitus  twenty-one;  vertigo,  fifty;  chest  pain,  fifty-one; 
dyspnea,  sixty-seven;  palpitation,  sixty-six;  subjective  arrhythmia, 
twenty-one;  cough,  fifty;  expectoration,  thirty-nine;  abdominal  pain, 
twenty-one;  nausea,  twenty-one;  vomiting,  eleven;  sweating,  thirty- 
one;  nervousness,  fifty;  anorexia,  twenty-seven;  insomnia;  thirty- 
eight;  constipation,  fourteen;  diarrhea,  ten;  alternating  constipation 
and  diarrhea,  four;  sensation  of  shaking,  one;  ambloypia,  five. 

An  analysis  of  the  cases  that  presented  chest  pain  showed  that 
it  was  precordial  in  thirty-three;  retrosternal  in  eight;  in  the  right 
chest  in  two;  below  the  right  scapula  in  one;  indefinite  in  three,  and 
in  one  each  it  was  described  as  "soreness,"  "a  depressed  feeling  in 
the  chest,"  a  sensation  of  squeezing,  and  in  the  lower  chest.  Two 
patients  complained  of  pain  in  the  neck. 

Fifty  of  fifty-eight  patients  were  not  in  the  habit  of  bathing  with 
sufficient  frequency  and  thirty-seven  habitually  took  little  or  no 
exercise. 

Physical  Signs  :  The  physical  signs  may  be  divided  into  three 
groups:  First,  a  group  of  general  nutritional  and  developmental  dis- 
turbances; second,  a  group  indicating  disturbance  of  the  endocrine 
system;  and  third,  a  cardiovascular  group. 

Nutritional  and  Developmental  Disturbances:  Of  the 
fifty-eight  cases  in  which  this  was  studied,  forty-five,  or  77.5  per  cent 
were  underweight,  thirty-eight  less  than  twenty-five  pounds;  seven 
more  than  twenty-five  pounds;  maximum  thirty-nine  pounds;  min- 
imum one  pound.  Six  were  normal  in  weight  for  their  age  and 
height.  Seven  were  overweight:  maximum  twenty-one  pounds;  min- 
imum two  pounds. 

Table  III  shows  the  frequency  of  enlargement  of  the  superficial 
lymphnodes.  The  enlargement  was  always  small,  amounting  to  an 
ability  to  palpate  the  glands.  The  posterior  cervical  and  inguinal 
enlargements  may  be  disregarded  as  it  is  almost  universal.  The 
axillary  lymphnodes  were  palpable  in  twenty-four  cases;  the 
epitrochlears  in  twenty-three;  the  anterior  cervicals  in  one  case; 
and  the  supraclaviculars  in  eight  cases.     There  were  no  palpable 
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superficial  lymphnodes  in  five  cases.    Among  the  other  signs  in  this 

class  the  following  were  noted:    High  palatine  arch,  three;  scoliosis, 

one;  antereposterior  spinal  curve,  one;  hypertrichosis,  two;  hypo- 
spadias, one;  short  stubby  fingers,  one;  spaced  teeth,  three; 
phimosis,  one.  One  was  a  stutterer  and  one  presented  moderately 
marked  gastrectasia. 

TABLE  III.    PALPABLE  SUPERFICIAL  LYMPHNODES. 

1035  Posterior  cervical,  axillary,  inguinal. 

1036  Posterior  cervical. 

1040  Epitrochlear,  inguinal. 

1041  Posterior  cervical. 

1042  Posterior  cervical,  right  axillary,  right  epitrochlear,  inguinal. 

1043  Posterior  cervical,  left  epitrochlear,  inguinal. 
1045a  Posterior  cervical,  axillary,  inguinal. 

1047  Posterior  cervical,  axillary,  inguinal. 

1053  None. 

1055  Posterior  cervical,  axillary,  inguinal. 

1058  Posterior  cervical,  axillary,  inguinal. 

1060  None. 

1067  Posterior  cervical,  axillary,  inguinal;  epitrochlears  questionable. 

1073  Posterior  cervical,  right  axillary,  inguinal. 

1078  Posterior  cervical,  axillary,  inguinal. 

1081  Posterior  cervical,  inguinal. 

1082  Posterior  cervical,  inguinal. 

1085  Posterior  cervical,  inguinal. 

1086  Right  posterior  cervical,  right  anterior  cervical,  inguinal. 
1088  Posterior  cervical,  inguinal. 

1094  Posterior  cervical,  axillary,  epitrochlear,  inguinal. 

1096  Inguinal. 

1097  Posterior  cervical,  axillary,  left  epitrochlear,  inguinal. 

1099  Posterior  cervical,  inguinal. 

1100  Posterior  cervical,  inguinal. 

1112  Posterior  cervical,  left  supraclavicular,  axillary,  epitrochlear,  inguinal. 

1114  Posterior  cervical,  left  supraclavicular,  epitrochlear,  inguinal. 

1115  Posterior  cervical,  supraclavicular,  epirtochlear,  inguinal. 
1117  None. 

1120  Posterior  cervical,  epitrochlear,  inguinal. 

1121  None. 

1128  Posterior  cervical,  supraclavicular,  epitrochlear,  inguinal. 

1129  None. 

1130  Posterior  cervical,  axillary. 

1131  Posterior  cervical,  supraclavicular,  left  axillary,  epitrochlear,  inguinal. 
1134  Posterior  cervical,  inguinal. 

1138  Posterior  cervical,  axillary,  right  epitrochlear,  inguinal. 

1142  Posterior  cervical,  inguinal. 

1143  Posterior  cervical,  axillary,  inguinal. 

1144  Posterior  cervical,  axillary,  left  epitrochlear,  inguinal. 
1146  Posterior  cervical. 

1148  Posterior  cervical,  supraclavicular,  axillary,  epitrochlear,  inguinal. 

1150  Posterior  cervical,  supraclavicular,  epitrochlear,  inguinal. 

1151  Posterior  cervical,  epitrochlear,  inguinal. 
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11S2  Posterior  cervical,  supraclavicular,  inguinal. 

1156  Posterior  cervical,  axillary,  inguinal. 

1169  Posterior  cervical,  inguinal. 

1170  Posterior  cervical,  epitrochlear,  inguinal. 

1171  Posterior  cervical,  inguinal. 

1172  Posterior  cervical,  inguinal. 

1173  Posterior  cervical,  axillary,  left  epitrochlear,  inguinal. 

1174  Posterior  cervical,  axillary,  epitrochlear,  inguinal. 

1175  Posterior  cervical,  axillary,  epitrochlear,  inguinal. 

1176  Posterior  cervical,  axillary,  epitrochlear,  inguinal. 

Endorine  Group:  Lost  occipitofrontalis  control,  twenty-nine; 
Dalrymple's  sign,  twenty-nine;  nystagmus,  twenty-five;  Mobius' 
sign,  fourteen;  vonGraefes'  sign,  six;  the  ocular  movements  were 
irregular  in  fifteen;  blepharospasm,  four;  lachrymation,  four;  too 
frequent  winking,  six ;  exaggerated  reaction  to  light,  one.  The  ocular 
movements  were  normal  in  thirty-one  cases,  34.4  percent.  Pig- 
mented eyelids  were  noted  in  two  cases.  Tremors  were  present  in 
varying  combination:  In  the  eyelids  in  fifty;  in  the  tongue  in  thirty- 
five;  in  the  hands  in  thirty- three;  in  the  lips  in  eleven.  There  was  a 
general  muscular  tremor  in  five.  There  was  a  tremor  of  the  fibers 
of  the  occipitofrontalis  muscle  in  two;  and  athetoid  movements  of 
the  tongue  were  noted  in  two.  Twenty-one  cases,  23.3  per  cent 
showed  no  tremors. 

Dermographia  was  present  in  varying  intensity  in  fifty-five 
cases;  goiter  was  present  in  forty-five  cases,  50.0  per  cent;  of  these 
the  goiter  was  good  sized  in  five.  The  thyroid  body  was  palpable 
with  difficulty  in  five  cases.    Exophthalmus  was  present  in  two  cases. 

Cardiovascular  Group:  The  oblique  diameter  of  cardiac 
dullness  was  under  15  cm.  in  seventy-eight  cases;  in  twelve  it  was 
over  15  cm.;  maximum  17.5  cm.  Murmurs  were  present  in  nineteen 
cases:  "Systolic  murmur  heard  all  over  the  precordium  in  the 
standing  posture;  not  heard  in  the  recumbent  posture,"  three.  "Soft 
systolic  murmur  all  over  the  body  of  the  heart,"  five.  "Systolic 
murmur  at  the  apex  transmitted  into  the  axilla,  in  the  second  left 
interspace,  and  over  the  body  of  the  heart,"  one.  "Soft  systolic 
murmur  in  the  second  left  interspace,"  eight.  "Soft  systolic  murmur 
at  the  apex  in  the  standing  posture,  disappears  in  the  recumbent 
posture,"  two. 

The  aortic  diastolic  sound  was  louder  than  the  pulmonary 
diastolic  sound  in  thirty-two  cases;  the  pulmonary  diastolic  sound 
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was  louder  than  the  aortic  diastolic  sound  in  twenty  cases;  and  the 
two  sounds  were  equal  in  thirty-three.  No  note  was  made  in  five 
cases. 

Extrasystoles  were  present  in  five  cases  and  a  sinus  arrhythmia 
in  four. 

Pulse:  Table  IV  gives  the  pulse  rates  of  these  patients  in  the 
recumbent  posture,  the  standing  posture,  after  exercise  and  after  two 
minutes'  rest.  In  the  V  series  of  cases  exercise  consisted  of  mount- 
ing a  flight  of  twenty-four  steps,  each  6^  inches  high:  equivalent  to 
lifting  the  patient's  body  thirteen  feet.  In  the  other  cases  exercise 
consisted  of  twenty-five  stationary  hops  on  each  foot. 

In  the  recumbent  posture  thirty-one  cases  had  a  pulse  rate  of 
over  eighty;  twenty-nine  cases  had  a  rate  of  under  seventy;  and 
thirty  cases  had  a  pulse  rate  of  between  seventy  and  eighty,  inclu- 
sive. This  table  shows  the  increase  per  minute  in  the  standing 
posture  and  after  exercise  (pulse  coujited  one-half  minute),  and  gives 
the  percentage  of  increase  produced  by  the  change  from  the  recum- 
bent to  the  standing  posture.  I  have  analyzed  the  increase  in  the 
pulse  rate  on  standing  in  another  communication.  In  the  former 
series  the  increase  on  standing  was  in  excess  of  twelve  beats  (taken 
as  normal)  in  thirty-nine  out  of  ninety-six  observation,  40.6  per 
cent.  In  this  series  the  increase  on  standing  was  above  twelve  beats 
in  forty-nine  out  of  sixty-seven  observations,  73.1  per  cent.  In  fifty- 
two  cases  in  which  the  increase  on  standing  and  after  exercise  is 
recorded,  that  produced  by  changing  the  position  formed  more  than 
fifty  per  cent  of  the  increase  in  thirty-five  or  67.3  per  cent.  And  in 
twelve  cases,  23.0  per  cent,  the  increase  on  standing  was  more  than 
the  increase  after  exercise;  in  one  case  it  amount  to  250  per  cent  of 
the  increase  after  exercise.  These  figures  seem  to  me  to  indicate  the 
nervous  character  of  the  changes  in  the  pulse  rate  in  these  cases.  I 
am  led  to  conclude  that  as  much  evidence  can  be  obtained  as  to  the 
instability  of  the  pulse  by  observing  the  increase  on  standing  as  by 
noting  the  increase  after  exercise. 

In  eight  cases  the  pulse  failed  to  return  to  within  ten  beats  of 
the  original  rate  in  the  recumbent  posture  within  two  minutes  after 
exercise.  I  am  of  the  opinion  that  the  failure  of  the  pulse  to  return 
to  the  original  rate  within  two  minutes  cannot  be  taken  as  a  positive 
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indication  of  heart  muscle  weakness.  In  thirteen  cases  the  pulse 
rate  two  minutes  after  exercise  was  below  the  rate  in  the  recumbent 
posture  before  exercise  was  taken. 


TABLE  IV.    PULSE  RATES. 


After    Increase   Increase       %  of 


After 

two 

on 

on  increase  on 

Number 

Recumbent 

Standing 

exercise 

minutes 

standing 

exercise 

standing 

V   4       . 

70 

92 

116 

— 

22 

46 

47.8 

V    5       . 

78 

90 

98 

— 

12 

20 

60.0 

V   8       . 

84 

96 

112 

— 

12 

28 

42.8 

V   9       . 

106 

106 

116 

— 

— 

10 

0.0 

V17       . 

82 

110 

— 

— 

28 

— 

0.0 

V29       . 

.       108 

118 

•    128 

— 

10 

20 

50.0 

V30       . 

80 

116 

122 

— 

36 

42 

85.7 

V31 

72 

92 

108 

— 

20 

36 

55.5 

V32       . 

88 

90 

— 

— 

2 

— 

— 

V33        . 

106 

118 

— 

— 

12 

— 

— 

V34       . 

86 

96 

— 

— 

10 

— 

— 

V40 

70 

102 

— 

— 

32 

— 

— 

V4S       . 

93 

94 

— 

— 

2 

— 

— 

V47       . 

80 

90 

122 

— 

10 

42 

25.8 

V49       . 

100 

112 

120 

— 

12 

20 

60.0 

VSO       . 

76 

98 

— 

— 

22 

— 

— 

V54       . 

76 

90 

— 

— 

14 

— 



VSS       . 

82 

112 

— 

— 

30 

— 

— 

VS7       . 

66 

86 

— 

— 

20 

— 

— 

VSS       . 

80 

118 

— 

— 

38 

— 

— 

V60       . 

134 

— 

— 

— 

— 

— 

— 

V64       . 

SO 

— 

— 

— 

— 

— 

— 

V67       . 

110 

140 

— 

— 

30 

— 

— 

V69       . 

122 

122 

— 

— 

0 

— 

— 

V73 

92 

106 

120 

— 

14 

28 

50.0 

V81 

112 

120 

— 

— 

8 

— 

— 

V82        . 

82 

100 

— 

— 

18 

— 

— 

V8S       . 

90 

110 

— 

— 

20 

— 

— 

V86       . 

96 

116 

— 

— 

20 

— 

— 

V93        . 

72 

80 

— 

— 

8 

— 

— 

V94       . 

94 

94 

— 

— 

0 

— 

— 

V9S        . 

84 

80 

— 

— 

—^ 

— 

— 

1035       . 

.      66 

68 

— 

— 

2 

— 

— 

1036 

70 

88 

— 

— 

18 

— 

— 

1040       . 

74 

96 

— 

— 

22 

— 

— 

1041 

70 

96 

— 

— 

26 

— 

— 

1042 

64 

96 

— 

— 

32 

— 

— 

1043        . 

94 

— 

118 

98 

— 

24 

— 

1045a     , 

60 

66 

86 

60 

6 

26 

23.0 

1047 

76 

92 

98 

74 

16 

22 

77.7 

1053 

74 

102 

110 

102 

28 

36 

77.7 

loss 

66 

74 

— 

— 

8 

— 

— 

1058 

82 

94 

98 

84 

12 

16 

75.0 

1060       . 

84 

100 

100 

88 

16 

16 

100.0 

1067       . 

70 

98 

118 

80 

28 

48 

58.3 

58 
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After 

Increase 

Increase 

%of 

After 

two 

on 

on  increase  on 

Number 

Recumbent 

Standing 

exercise 

minutes 

standing 

exercise 

standing 

1069   .  . 

68 

94 

— 

— 

26 

— 

— 

1073 

66 

80 

— 

— 

14 





1078   .  . 

SO 

70 

82 

68 

20 

32 

62.5 

1081 

54 

58 

— 

— 

4 





1082   .   . 

54 

74 

90 

58 

20 

36 

SS.S 

1085 

82 

84 

— 

— 

2 

— 

— 

1086   .   . 

62 

68 

— 

— 

6 

— 



1088   . 

70 

94 

100 

74 

24 

30 

80.0 

1094 

62 

80 

— 

— 

18 

— 

— 

1096 

68 

74 

94 

56 

6 

26 

23.0 

1097 

78 

88 

96 

80 

10 

18 

55.5 

1099   .   . 

68 

88 

94 

68 

20 

26 

76.9 

1100   . 

60 

86 

80 

80 

26 

20 

130.0 

1112 

80 

98 

100 

86 

18 

20 

90.0 

1113   . 

62 

64 

74 

64 

2 

12 

16.6 

1114 

78 

92 

90 

72 

14 

12 

116.6 

lllS   . 

94 

110 

114 

78 

16 

20 

80.0 

1117   . 

80 

106 

118 

94 

26 

38 

68.4 

1120 

78 

96 

98 

82 

18 

20 

90.0 

1121 

92 

94 

106 

108 

2 

14 

14.2 

1123 

72 

78 

96 

74 

6 

24 

25.0 

1124 

66 

82 

86 

62 

16 

20 

80.0 

1128 

54 

62 

84 

66 

8 

30 

26.6 

1129 

90 

112 

112 

94 

2<l 

22 

100.0 

1130   . 

74 

94 

110 

96 

20 

36 

<,i.s 

1131   . 

64 

88 

90 

72 

24 

26 

92.3 

1134 

64 

94 

90 

72 

30 

26 

115.3 

1138   . 

70 

94 

88 

70 

24 

18 

133.3 

1142 

80 

94 

94 

80 

14 

14 

100.0 

1143 

78 

106 

96 

74 

28 

18 

155.5 

1144   . 

74 

82 

84 

74 

8 

10 

80.0 

1146   . 

62 

78 

80 

62 

16 

18 

88.8 

1148 

86 

94 

104 

94 

8 

18 

44.4 

1150   . 

96 

116 

104 

.  90 

20 

8 

250.0 

1151   . 

66 

80 

— 

— 

14 

— 

— 

1152 

66 

72 

84 

60 

6 

18 

33.3 

1156   . 

82 

86 

96 

78 

4 

14 

28.5 

1169 

68 

76 

84 

56 

8 

16 

50.0 

1170   . 

92 

98 

98 

84 

6 

6 

100.0 

1171   . 

66 

78 

78 

58 

12 

12 

100.0 

1172   . 

66 

72 

88 

60 

6 

22 

27.2 

1173 

74 

84 

94 

72 

10 

20 

50.0 

1174   . 

76 

98 

98 

80 

22 

22 

100.0 

1175   . 

62 

86 

— 

— 

24 

— 

— 

1176 

64 

84 

— 

— 

20 

— 

— 

Blood  Pressure:  Table  V  shows  the  systolic,  diastolic  and 
pulse  pressures  on  eighty-nine  of  the  cases  in  the  recumbent  posture. 
The  cases  in  the  V  series  were  done  by  the  Tycos  instrument;  the 
remainder  were  done  with  a  RivaRocci  instrument.  In  reading  the 
diastolic  pressure  I  have  used  the  fifth  point,  as  indicated  in  a  former 
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communication.^  In  general  the  V  cases  showed  higher  systolic  and 
diastolic  pressures  than  the  cases  seen  two  years  later.  The  systolic 
pressure  was  below  120  mm.  in  sixteen  cases;  between  120  and 
130  mm.  in  thirty-six  cases;  and  over  130  mm.  in  thirty-seven  cases. 
The  maximum  systolic  pressure  observed  was  160  mm.  in  two  cases. 

The  diastolic  pressure  was  below  40  mm.  in  one  case;  between 
40  and  50  mm.  in  two  cases;  and  over  50  mm.  in  eighty-six  cases. 
Maximum,  100  mm.  in  one  case. 

The  pulse  pressure  was  between  20  and  30  mm.  in  two  cases; 
between  31  and  40  mm.  in  nine;  between  41  and  50  mm.  in  twenty; 
between  51  and  60  mm.  in  twenty-eight;  between  61. and  70  mm.  in 
nineteen;  between  71  and  80  mm.  in  eight;  between  81  and  90  mm. 
epithelium  in  one;  and  red  blood  corpuscles  in  one. 

TABLE  V.    BLOOD  PRESSURE. 


I 


Case 

Pulse 

Case 

Pulse 

Number 

Systolic 

Diastolic  Pressure 

Number 

Systolic 

Diastolic  Pressure 

V   4 

128 

70 

58 

1035 

100 

70 

30 

V    5 

138 

54 

64 

1036 

120 

80 

40 

V   8        . 

124 

62 

62 

1040 

147 

80 

67 

V   9 

138 

80 

58 

1041 

130 

65 

65 

V17 

124 

74 

50 

1042 

129 

55 

74 

V29 

140 

86 

54 

1043 

130 

80 

50 

V30 

140 

70 

70 

1045a 

107 

70 

37 

V31 

136 

70 

66 

1047 

127 

78 

49 

V32 

138 

88 

50 

1053 

lis 

64 

51 

V34 

136 

78 

58 

1055 

125 

54 

71 

V40 

130 

66 

64 

1058 

130 

70 

60 

V4S 

140 

84 

56 

1060 

124 

79 

45 

V47 

148 

88 

60 

1067 

125 

80 

45 

V49 

160 

80 

80 

1069 

133 

89 

44 

VSO 

138 

70 

68 

1073 

140 

80 

60 

VS4 

158 

70 

88 

1078 

106 

70 

36 

V5S 

122 

76 

46 

1081 

120 

80 

40 

VS7 

134 

70 

64 

1082 

142 

78 

64 

V58 

138 

64 

74 

1085 

114 

64 

so 

V60 

ISO 

40 

110 

1086 

118 

80 

38 

V67 

144 

100 

44 

1088 

130 

78 

52 

V64 

106 

52 

54 

1094 

120 

68 

52 

V69 

150 

86 

64 

1096 

120 

85 

35 

V73 

136 

60 

76 

1097 

140 

62 

78 

V81 

128 

90 

38 

1099 

lis 

70 

45 

V82 

124 

70 

54 

1100 

115 

68 

47 

V8S 

104 

80 

24 

1112 

135 

80 

55 

V86 

140 

86 

54 

1113 

160 

90 

70 

V93 

.     ISO 

80 

70 

1114 

118 

78 

40 

V94 

158 

96 

62 

1115 

.     140 

70 

70 

V95 

146 

76 

70 

1117 

127 

75 

52 

60 
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Case 

Pulse 

Case 

Pulse 

Number 

Systolic 

Diastolic  Pressure 

Number 

Systolic 

Diastolic  Pressure 

1120 

128 

80 

48 

1148 

136 

65 

71 

1121 

148 

80 

68 

1150 

120 

80 

40 

1123 

135 

68 

57 

1151 

122 

80 

42 

1124 

128 

85 

43 

1152 

122 

65 

57 

1128 

119 

68 

51 

1156 

120 

65 

55 

1129 

136 

SO 

86 

1169 

129 

75 

54 

1130 

120 

65 

55 

1170 

137 

95 

42 

1131 

105 

30 

75 

1171 

116 

70 

46 

1134 

112 

70 

42 

1172 

132 

80 

52 

1138 

130 

75 

55 

1173 

128 

75 

53 

1142 

124 

65 

59 

1174 

112 

60 

52 

1143 

123 

65 

58 

1175 

146 

80 

66 

1144 

122 

75 

47 

1176 

126 

60 

66 

1146 

.     122 

74 

48    t 

b' 

Laboratory  Examinations — Urine:  Routine  urine  examina- 
tions were  made  in  fifty-eight  cases:  seventy-six  examinations  being 
made.  In  eighteen  the  specific  gravity  was  normal  (between  1.015 
and  1.020).  In  twenty-three  is  was  low;  lowest,  1.006.  In  thirty- 
five  it  was  high;  highest,  1.035.  Albumin  was  present  in  small  quan- 
tity in  four  cases.  Glucose  was  present  in  six  cases,  three  of  which 
were  questionable.  Phosphates  were  present  in  forty-one  and  carbo- 
nates in  twenty.  In  fifteen  cases  calcium  oxalate  crystals  were  found 
in  the  sediment;  in  thirteen,  pus,  mucus  and  epithelium  were  present; 
in  nine  uric  acid  crystals  were  found.  Casts  were  seen  in  four ;  renal 
epithelium  in  one;  and  red  blood  corpuscles  in  one. 

Blood:  Table  VI  gives  the  results  of  the  blood  counts  in  fifty- 
eight  cases.  The  erythrocytes  were  over  five  million  in  all  except 
four  cases.  Maximum,  6,320,000;  minimum,  4,740,000.  The  hemo- 
globin percentage  (Sahli  instrument)  was  below  90  in  eleven  cases; 
between  90  and  100  in  twenty-nine;  over  100  in  eighteen.  Maxi- 
mum, 107  per  cent;  minimum,  83  per  cent.  The  color  index,  on  the 
other  hand,  was  below  0.90  in  thirty-six  cases,  62.0  per  cent.  From 
0.70  to  0.79  in  nine  cases;  from  0.80  to  0.89  in  twenty-seven  cases; 
from  0.90  to  0.99  in  eighteen  cases;  above  1.0  in  four  cases.  Maxi- 
mum, 1.11;  minimum,  0.72.  The  leukocyte  count  was  normal 
(between  8,000  and  10,000)  in  nineteen  cases;  below  8,000  in  nine- 
teen cases  and  over  10,000  in  twenty  cases;  normal,  32.27  per  cent; 
leukopenia,  32.7  per  cent;  leukocytosis,  34.6  per  cent.  Maximum, 
16,880;  minimum,  4,880.  The  polymorphonuclear  neutrophile 
leukocytes  were  normal  (4,960  to  7,000  per  cumm.)  in  twenty-two 
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cases.  There  was  a  polymorphonuclear  leukocytosis  (above  7,000 
per  cumm.)  in  twenty  cases;  and  a  polymorphonuclear  leukopenia 
(below  4,960  per  cumm.)  in  sixteen  cases:  Normal,  37.9  per  cent; 
leukocytosis,  34.4  per  cent;  leukopenia,  27.5  per  cent.  Highest, 
13,976;  lowest,  3,009.  The  lymphocytes  were  normal  (1,600  to 
3,000  per  cumm.)  in  forty  cases.  There  was  a  lumphocytosis  in 
fifteen  cases  and  a  lymphopenia  in  three  cases.  Lymphocytosis  in 
25.8  per  cent.  Highest,  4,943;  lowest,  1,322.  High  eosinophile 
percentages  were  obtained  in  three  cases:  4.0  per  cent,  4.2  per  cent, 
and  5.0  per  cent.     My  results  parallel  those  of  Levy^. 

Wassermann  reactions  were  done  in  twelve  cases;  all  negative. 

Five  sputum  examination  were  made;  in  none  of  which  was  acid 
fast  bacilli  found. 

Blood  chemistry  examinations  were  made  in  five  cases;  in  none 
of  which  was  nitrogen  retention  or  hyperglycemia  found. 


TABLE  VI.    BLOOD  COUNTS. 


Polymorphonuclear 


Case 

Leuko- 

Hemo- 

Color 

Neutrophiles 

Lymphocytes 

Number 

Ervthrocvtes 

cytes 

globin 

Index 

Absolute 

% 

Absolute 

% 

1035 

5,010,000 

6'^  20 

90 

0.89 

4,183 

66.2 

1,971 

31.2 

1036 

5,060.000 

4.880 

98 

0.96 

3,347 

68.6 

1,327 

27.2 

1040 

5,190.000 

10.720 

89 

0.85 

8,468 

79.0 

2,122 

19.8 

1041 

5,430,000 

5. MO 

92 

0.84 

3,407 

67.6 

1,612 

32.0 

1042 

5,030,000 

5.680 

93 

0.92 

3,532 

62.2 

1,885 

33.2 

1043 

5.650,000 

7,600 

83 

0.73 

4,864 

64.0 

2,599 

34.2 

1045a 

5.990,000 

6,480 

94 

0.77 

4,017 

62.0 

2,099 

32.4 

1047 

5.730,000 

10,000 

87 

0.76 

5,440 

54.4 

4,100 

41.0 

1053 

5,690,000 

9,360 

91 

0.79 

5;709 

61.0 

3,444 

36.8 

1055 

5,390,000 

7,040 

94 

0.87 

3,674 

52.2 

3,027 

43.0 

1058 

5,300,000 

9.680 

93 

0.87 

6,369 

65.8 

2,884 

29.8 

1060 

5,900,000 

6,960 

99 

0.83 

5,136 

73.8 

1,642 

23.6 

1067 

5,860,000 

8,000 

105 

0.89 

4,986 

61.2 

2,928 

36.6 

1069 

5,280,000 

12,480 

10+ 

0.98 

8,062 

64.6 

4,943 

32.4 

1073 

5.250,000 

12,000 

95 

0.90 

7,968 

66.4 

3,760 

31.0 

1078 

5,610,000 

9,120 

92 

0.81 

5,782 

63.4 

2,772 

30.4 

1081 

5,700,000 

9,440 

92 

0.80 

5,526 

59.6 

3,398 

36.0 

1082 

5,260.000 

10,000 

102 

0.96 

5,980 

59.8 

3,180 

31.8 

1085 

5.830,000 

6,480 

98 

0.84 

4,199 

64.8 

1,866 

28.8 

1086 

5,010.000 

6,640 

87 

0.86 

3,373 

50.8 

2,589 

39.0 

1088 

5.850,000 

8,320 

104 

0.88 

4,792 

57.6 

3,111 

37.4 

1094 

5,760,000 

13,040 

86 

0.75 

10,066 

77J 

2,686 

20.6 

1096 

5,300.000 

7,680 

97 

0.91 

4,577 

59.6 

2,488 

32.4 

1097 

5,250,000 

7,440 

101 

0.96 

5,034 

67.8 

1,993 

26.8 

1099 

6,120,000 

10,800 

110 

0.89 

6,827 

62.8 

3,724 

32.4 

1100 

.     5,450,000 

6,880 

92 

0.84 

4,004 

58.2 

2,655 

38.6 

1112 

4,840,000 

12,160 

107 

1.10 

7,928 

65.2 

3,193 

31.2 

1113 

5,370,000 

9.600 

94 

0.87 

7,372 

76.8 

1,920 

20.0 
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Polymorphonuclear 


Case 

Leuko- 

Hemo- 

Color 

Neutrophiles 

Lymphocytes 

Number 

Erythrocytes 

cytes 

globin 

Index 

Absolute 

% 

Absolute 

% 

1114 

5,100,000 

16,880 

95 

0.93 

13,976 

82.8 

2,160 

12.8 

ins 

5,670,000 

9,120 

95 

0.83 

7,277 

79.8 

1,550 

17.0 

1117 

6,320,000 

10,480 

102 

0.80 

7,021 

67.0 

2,766 

26.4 

1120 

5,290,000 

16,720 

105 

0.99 

11,169 

66.8 

4,781 

28.6 

1121 

6,210,000 

7,440 

96 

0.77 

4,330 

58.2 

2,916 

39.2 

1123 

5,170,000 

9,520 

97 

0.93 

5,064 

53.2 

4,188 

44.0 

1124 

5,240,000 

8,160 

100 

0.95 

4,977 

61.0 

2,709 

33.2 

1128 

5,880,000 

12,880 

99 

0.84 

8,011 

62.2 

4,173 

32.4 

1129 

5,480,000 

15.200 

110 

1.00 

11,521 

75.8 

3,070 

20.2 

1130 

5,710,000 

10,560 

106 

0.92 

7,455 

70.6 

2,534 

23.4 

1131 

6,180,000 

8,480 

90 

0.72 

5,698 

67.2 

2,204 

26.0 

1134 

5,500,000 

7,280 

99 

0.90 

3,552 

48.8 

3,2:21 

44.8 

1138 

5,690,000 

11,920 

102 

0.89 

4,934 

41.4 

5,745 

48.2 

1142 

5,020,000 

8,320 

85 

0.84 

4,609 

55.4 

2,745 

33.0 

1143 

5,160,000 

8,640 

84 

0.81 

4,907 

56.8 

2,972 

34.4 

1144 

5,570,000 

7,440 

89 

0.79 

3,675 

49.4 

2,990 

40.2 

1146 

4,740,000 

5,280 

106 

1.11 

3,009 

57.0 

1,985 

37.6 

1148 

4,910,000 

11,920 

87 

0.88 

7,438 

62.4 

3,576 

30.0 

1150 

6,310,000 

9,440 

104 

0.82 

6,041 

64.0 

2,888 

30.6 

llSl 

5,350,000 

11,520 

105 

0.98 

7,787 

67.6 

3,133 

27.2 

1152 

5,530,000 

7,040 

94 

0.84 

3,632 

51.6 

2,956 

42.0 

1156 

5,120,000 

11,920 

88 

9.85 

7,533 

63.2 

4,124 

34.6 

1169 

5,120,000 

10,160 

89 

0.86 

7,660 

75.4 

2,052 

20.2 

1170 

5,310,000 

8,000 

102 

0.96 

5,456 

68.2 

1,984 

24.8 

1171 

5,480,000 

11,760 

105 

0.95 

5,456 

60.0 

1,984 

32.4 

1172 

4,800,000 

9,920 

101 

1.05 

6,784 

68.4 

2,519 

26.4 

1173 

5,650,000 

11,600 

96 

0.84 

10,744 

84.0 

1,322 

11.4 

1174 

4,940,000 

14,160 

97 

0.98 

11,752 

83.0 

1,755 

12.4 

1175 

4,970,000 

7,440 

97 

0.97 

4,925 

66.2 

2,172 

29.2 

1176 

6,090,000 

9,840 

91 

0.74 

7,202 

73.2 

2,164 

22.0 

Complications:  Table  VII  shows  the  complicating  conditions 
recorded  in  sixty-nine  of  the  ninety  cases.  In  twenty- two  cases 
dental  infection  was  found;  in  thirteen  mouth  infection;  in  two 
pyorrhea.  Tonsillitis  was  present  in  twenty- three;  nasopharyngitis 
in  eleven;  furunculosis  in  two;  pediculosis  in  one;  nosebleed  in  one; 
hemorrhoids  in  five ;  acute  bronchitis  in  two ;  prostatitis  in  two ;  acute 
rhinitis  in  one;  gonorrhea  in  one;  psoriasis  in  one;  and  multiple 
arthritic  in  one.  In  nine  cases,  13.0  per  cent,  no  complicating  con- 
ditions were  found. 


TABLE  VII.     COMPLICATIONS. 


Case  No. 

V  31     Chronic  tonsillitis. 

V4S    Mouth   infection,   diffuse   bron- 
chitis. 

V  50    Mouth  infection,  multiple  arth- 

ritis. 


Case  No. 

V  54     Chronic  tonsillitis. 

V  57     Chronic  tonsillitis. 

V  69     Mouth  infection. 

V  73     Mouth  infection. 
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V81 

Mouth    infection, 
sillitis. 

chronic   ton- 

1099 

V8S 

Mouth    infection, 

chronic   ton- 

1100 

sillitis. 

1112 

V86 

Mouth  infection. 

1113 

1035 

Mouth  infection. 

1114 

1036 

Pyorrhea  alveolaris,furunculosis. 

1115 

1040 

Pediculosis  pubis  and  corporis. 

1117 

1041 

Chronic  tonsillitis, 

,  nasopharyn- 

1120 

gitis,  furunculosis. 

1121 

1042 

Chronic  pharyngitis,  nosebleed. 

1123 

1043 

Mouth  infection. 

1124 

1045a  Mouth  infection. 

1128 

1047 

Hemorrhoids. 

1129 

1053 

Mouth    infection, 

chronic   ton- 

1130 

sillitis  and  pharyngitis. 

1131 

1055 

Chronic  tonsillitis. 

1134 

1058 

Mouth   infection, 
ryngitis. 

chronic   pha- 

1138 

1060 

Mouth    infection, 

dilated    and 

1142 

ptosed  stomach. 

1143 

1067 

None. 

1144 

1069 

Mouth  infection. 

1146 

1073 

Chronic  tonsillitis 

and  pharyn- 

gitis. 

1148 

1078 

None. 

1150 

1081 

Mouth  infection. 

1082 

Mouth    infection 

and    chronic 

1151 

pharyngitis. 

1152 

1085 

Mouth  infection. 

1156 

1086 

Mouth   infection. 

chronic    ton- 

sillitis. 

1169 

1088 

Chronic  tonsilUtis. 

1170 

1094 

Mouth  infection. 

chronic  pha- 

1171 
1172 

ryngitis. 

1173 

1096 

Mouth    infection, 
(suspected) . 

cholecystitis 

1174 

1097 

Mouth   infection, 

chronic   ton- 

1175 

sillitis. 

1176 

Chronic  pharyngitis,  acute  bron- 
chitis. 

None. 

Chronic  tonsillitis. 

Mouth  infection. 

Mouth  infection. 

None. 

Mouth  infection. 

Mouth  infection. 

None. 

None.  • 

Chronic  tonsillitis. 

Chronic  tonsillitis,  gastrestasia. 

Chronic  pharyngitis. 

Chronic  tonsilKtis. 

None. 

Pulmonary  emphysema. 

Mouth  infection,  chronic  pha- 
ryngitis. 

None. 

Mouth  infection. 

Chronic  tonsillitis. 

Mouth  infection,  hemorrhoids, 
prostatitis. 

Mouth  infection,  prostatitis. 

Mouth  infection,  chronic  ton- 
sillitis. 

Mouth  infection,  acute  rhinitis. 

Chronic  tonsillitis. 

Mouth  infection,  chronic  ton- 
sillitis. 

Hemorrhoids. 

Hemorrhoids. 

Mouth  infection,  acute  urethritis. 

Chronic  tonsilHtis. 

Hemorrhoids. 

Chronic  tonsillitis  and  pharyn- 
gitis, mouth  infection. 

Mouth  infection. 

Mouth  infection,  psoriasis. 


Clinical  Diagnosis:  What  name  shall  we  give  these  cases? 
A  diagnosis  had  to  be  made  at  the  time  of  the  first  examination  of 
the  patients  and  my  endeavor  was  to  classify  them  as  belonging  to 
the  group  indicated  by  the  most  prominent  clinical  feature.  On  that 
basis  a  diagnosis  of  effort  sjmdrome  was  made  in  twenty-eight  cases; 
of  hyperthyroidism  in  five;  of  dysthyroidism  in  twenty- four;  of 
chloroanemia  in  eleven;  of  traumatic  neurosis  in  five;  of  goiter  in 
three;  of  dyspituitarism  in  two;  of  mouth  infection  in  two;  of 
neurasthenia  in  two;  and  of  ductless  glandular  disease,  paroxysmal 
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tachycardia,  extrasystolic  arrhythmia,  myxedema,  pyorrhea  alveo- 
laris,  peritoneal  adhesions,  pulmonary  emphysema,  and  nervous 
dyspepsia  in  one  each. 

The  cases  were  named  irritable  heart  of  soldiers  by  DaCosta  in 
1871;  effort  syndrome  by  Lewis  and  his  co-workers'  in  1917;  dis- 
ordered heart  action  (D.  A.  H.)  and  valvular  disease  of  the  heart 
(V.  D.  H.)  in  the  nomenclature  of  the  Medical  Department  of  the 
British  Army.  They  have  also  been  called  neurasthenia  (vasomotor 
type),  heart  strain,  irritable  heart,  soldier's  heart,  athlete's  heart, 
cardiovascular  asthenia  and  neurocirculatory  asthenia. 

We  have  here  a  group  of  cases  in  men  who  have  been  in  the 
military  service,  recruited  from  occupations  of  a  sedentary  type  in 
65.5  per  cent,  and  with  a  family  history  of  nervous  disease  in  51.7 
per  cent,  who,  as  a  result  of  wounds,  gassing,  acute  infections,  or  the 
stress  and  strain  of  military  life  have  broken  down.  They  present  a 
symptomatology  which  in  its  groupings  is  of  the  functional  type; 
upon  physical  examination  they  present  no  evidence  of  disease  of  an 
organic  nature  or  if  they  do  the  evidence  is  found,  on  closer  study, 
to  be  transitory.  The  cases  are  associated  with  a  history  of  previous 
subacute  or  chronic  infections  in  89.6  per  cent  of  the  patients  and 
they  present  complications  of  an  infective  character  (tonsillitis,  naso- 
pharyngitis, sinusitis,  infected  teeth)  in  87.0  per  cent.  In  about 
50  per  cent  of  the  cases  there  are  physical  signs  which  point  to  a 
disturbance  of  the  endocrine  system,  with  small  goiter.  In  all  there 
is  some  evidence  of  disturbance  of  the  ductless  gland  system. 

Is  the  infection  the  cause  of  the  condition  or  is  the  endocrine 
disturbance  the  cause  of  it?  Lewis  and  his  co-workers  are  of  the 
opinion  that  the  infection,  by  setting  up  faulty  metabolism,  is  the 
cause  of  the  disturbance;  the  abnormal  metabolic  products  producing 
the  symptoms.  If  this  be  so  it  would  seem  that  the  removal  of  the 
focus  of  infection  should  be  followed  by  relief  of  the  symptoms.  This 
is  not  so.  Fourteen  of  the  fifty-eight  cases  seen  after  the  men  had 
been  discharged  from  the  service  had  had  tonsillectomies  and  their 
symptoms  were  still  present,  albeit  relieved  in  some  degree.  It  seems 
to  me  that  the  blood  counts  ought  to  be  of  importance  in  deciding 
the  question.  If  the  infection  were  the  chief  factor  in  the  symptom 
complex,  I  think  we  ought  to  see  a  polymorphonuclear  leukocytosis 
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more  frequently  than  in  34.4  per  cent.  As  a  matter  of  fact,  the 
polymorphonuclear  leukocytes  are  frequently  reduced,  27.5  per  cent. 

I  am  at  the  present  time  strongly  inclined  to  the  opinion  that 
the  endocrine  disturbance  is  the  responsible  factor:  responsible  for 
the  infection  and  responsible  for  the  breakdown  which  those  men 
experience.  If  the  polymorphonuclear  neutrophile  leukocytes  carry 
the  antibodies  that  combat  infection,  certainly  a  blood  containing 
only  3,000  of  these  cells  per  cubic  millimeter  is  deficient  in  protective 
substances.  Sewall^  is  of  the  opinion  that  many  of  these  cases  are 
caused  by  "occult  tuberculosis."  In  examining  these  men  tuber- 
culosis has  been  constantly  in  mind.  Ine  one  of  them  a  diagnosis  of 
tuberculosis  was  made  in  a  hospital;  but  I  could  not  agree  that  the 
physical  signs  presented  by  the  patient  warranted  such  an  inter- 
pretation. In  twenty-three,  out  of  fifty-eight  cases,  39.6  per  cent, 
prolonged  expiration  at  the  right  apex  was  noted;  but  no  signs  that 
in  my  judgment  would  warrant  an  interpretation  of  tuberculosis  were 
present. 

Treatment:  The  problem  in  the  treatment  of  these  cases  is 
to  convert  a  man  who  is  on  the  road  to  becoming  an  introspective, 
neurasthenic  and  hypochoudrial  invalid  into  a  wholly  or  partially 
self-supporting  and  self-respecting  member  of  the  community.  The 
treatment  is  very  largely  psychic.  In  the  first  place  the  man  should 
have  a  careful  and  thorough  modern  clinical  study  of  his  case  made. 
He  must  be  allowed  to  tell  his  own  story  and  bring  out  his  own  atti- 
tude towards  the  cause  of  his  symptoms  and  their  development.  He 
should  then  be  questioned  as  to  the  existence  of  symptoms  of  which 
he  may  have  said  nothing.  Then  a  thorough  routine  physical 
examination  and  a  blood  count  should  be  made.  When  indicated  he 
should  be  referred  to  the  ophthalmologist,  the  otolaryngologist,  the 
rontgenologist,  the  neurologist,  the  orthopedist,  the  surgeon,  and 
should  have  blood  chemistry  studies  and  a  Wassermann  examination 
made.  All  existing  local  or  focal  infections  should  be  removed. 
Then  he  should  be  taught  the  principles  of  personal  hygiene:  Regular 
habits,  diet,  care  of  the  mouth,  reduction  or  elimination  of  tea,  coffee, 
alcohol  and  tobacco,  the  correction  of  constipation,  daily  bathing, 
sleeping  with  windows  open,  exercise.  The  insistence  on  the  latter, 
under  proper  supervision,  is  one  of  the  most  important  features  of 
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the  routine.  Then  he  should  have  erroneous  ideas  of  cause  and 
effect  in  regard  to  his  complaints  explained  away.  After  that  he 
should  be  encouraged  to  go  to  work  and  stay  at  work  in  spite  of 
symptoms  and  if  encouragement  fails,  ridicule  and  even  sternness 
may  be  used.  I  believe  all  the  men  would  recover  quicker  if  they 
could  be  sent  to  the  country  and  required  to  do  farm  work  according 
to  their  ability,  under  supervision,  for  a  year,  provided  the  life  on 
the  farm  were  hygienic.  Medication  is  of  least  importance,  but  is 
necessary.  The  majority  of  the  patients  need  iron  in  some  form. 
The  syrup  of  the  iodid  of  iron,  iron  pyrophosphate,  and  Blaud's  pill 
in  the  order  named,  I  believe,  are  the  most  useful  forms.  I  should 
think  that  at  least  a  year  or  eighteen  months  will  be  required  to  put 
the  men  on  their  feet  and  there  will  be  many  failures. 

The  problem  has  been  well  stated  by  Henry  Kitchell  Webster  in 
"Mary  Wollaston."  Speaking  of  Mary's  brother,  Rush,  who  has  been 
referred  to  as  a  healthy  young  animal,  he  says:  "Rush,  to  begin 
with,  isn't  a  healthy  young  animal.  He's  one  of  the  war's  sacrifices 
precisely  as  much  as  if  he  had  had  his  leg  shot  off.  He  needs  sup- 
port ;  will  go  on  needing  it  for  two  or  three  years,  financial  as  well  as 
moral.  He  mustn't  be  allowed  to  fail.  He's  spent,  you  see; 
depleted.  One  speaks  of  it  in  figurative  terms,  but  it's  a  physiolog- 
ical thing — if  we  could  get  at  it — that's  behind  the  lassitude  of  these 
boys.  It  all  comes  back  to  that.  That  they're  restless,  irresolute. 
That  they  need  the  stimulus  of  excitement  and  can't  endure  the  drag 
of  routine.  They  need  a  generous  allowance,  even  for  an  occasional 
failure  in  self-command." 
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DISCUSSION  ON  PAPERS  BY  DRS.  PERKINS,  BROWN  AND  SWAN. 

Dr.  George  W.  Norris,  Philadelphia,  Pa :  We  have  all  been  very  much 
interested,  I  am  sure,  in  the  papers  we  have  heard  this  morning,  they  are  very 
timely.    Two  or  three  points  struck  me,  one  of  them  was  in  regard  to  Dr.  Perkins* 
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paper.  I  do  not  like  to  be  critical,  but  the  results  seemed  surprising,  to  say  the 
least,  they  are,  at  least,  to  me.  I  do  not  know  whether  I  quite  correctly  under- 
stood Dr.  Perkins,  but  if  I  did  he  has  cases  in  his  table  of  bronchitis  that  were 
not  receiving  thyroid  extract.  As  to  metabolism,  I  suppose  all  the  usual  pre- 
cautions were  taken  such  as  fasting,  resting  and  repetition.  The  results  are 
surprising.  Here  we  find  in  asthma  metabolism  plus  73,  pulse  rate  only  100;  on 
one  chart  we  notice  metabolism  63  plus,  pulse  rate  88.  These  are  different  from 
any  we  had  at  the  Pennsylvania  Hospital  in  metabolism  work  we  have  done 
there.  In  regard  to  Dr.  Swan's  paper,  I  think  it  is  very  timely  and  one  that 
should  be  thoroughly  discussed  here  because  many  of  us  must  be  seeing  many  of 
these  ex-service  men  who  are  coming  for  increase  of  sick  allowance,  etc.  There- 
fore I  will  start  this  discussion  by  detailing  my  own  experience.  At  the  Penn- 
sylvania Hospital  we  have  a  great  many  of  these  men  and  many  of  them  come 
in  with  cardio-vascular  symptoms.  I  think,  to  begin  with,  it  is  important  to 
get  a  most  careful  history  from  these  men  because  a  large  proportion  of  them 
will  tell  you  that  they  have  been  gassed  and  then  when  you  analyze  you  find 
they  were  not  gassed  at  all.  They  thought  they  were  gassed,  but  they  did  not 
even  have  to  go  to  a  hospital,  or  if  to  a  hospital,  they  were  not  confined  to  bed. 
From  what  we  know  of  the  physiological  effects  of  gas  it  is  inconceivable  that 
a  man  slightly  gassed  should  sustain  such  severe  systemic  results  as  these.  In 
regard  to  goiters,  that  has  been  worked  out  by  Lewis  and  his  co-workers  in 
England  and  they  are  distinctly  of  the  opinion  that  they  are  not  the  cause  of 
the  effort  syndrome.  My  own  experience  has  been  very  similar.  When  I  first 
went  to  England  Sir  William  Osier  took  me  to  the  Lewis  Heart  Hospital  and 
turned  me  loose  on  these  effort  syndrome  cases  and  my  first  thought  was  "Oh, 
yes,  these  are  hyperthyroids."  The  more  I  saw  of  them  the  more  I  became 
convinced  "This  is  not  the  case."  In  regard  to  their  being  infections,  I  must 
admit  this  is  equally  unproved  and  our  results  have  been  equally  unsatisfactory. 
It  is  an  important  question  for  the  medical  profession  today.  These  men  are 
constantly  increasing  and  a  lot  of  them  are  being  turned  into  confirmed  invalids 
who  will  perhaps  never  settle  down  to  any  fixed  work  and  my  own  personal 
experience  has  been  out  of  every  hundred  men  coming  to  the  hospital  asking 
for  increased  compensation,  fully  80  per  cent  of  them  are  men  who  are  not 
perhaps  malingerers  yet,  but  in  whom  no  true  disease  can  be  demonstrated. 
They  seem  to  be  psycho-neurotics. 

Dr.  J.  N.  Hall,  Denver,  Col. :  I  was  very  much  interested  in  this  discus- 
sion of  the  psycho-neurotics  in  the  army.  The  chief  difficulty  is  that  they  were 
not  weeded  out  as  they  should  have  been  in  the  beginning.  I  had  occasion  in 
camp  of  the  Thirty-third  Division  to  go  over  cardiac  cases  with  examiners,  we 
weeded  out  of  30,000  more  than  400  men  of  this  type.  I  am  sure  that  the 
efficiency  of  that  division,  as  it  proved  itself  in  France,  was  in  truth  due  to  the 
fact  that  a  good  many  poor  men  were  weeded  out.  My  experience  in  that  camp 
and  in  nine  of  the  other  cantonments,  I  am  sure  that  was  not  the  rule  in  most 
of  the  cantonments;  officers  hated  to  take  the  responsibility  of  throwing  out 
men  who,  nevertheless,  while  well,  had  rapid  pulse,  could  not  stand  exertion 
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and  got  constantly  into  trouble.  We  see  these  people  all  the  time  now.  They 
are  applying  for  increase  of  pension  and  recognized  by  the  Red  Cross  and  they 
are  in  trouble  all  the  time  and  they  are  increasing.  It  is  a  great  pity  they  had 
not  been  thrown  out  at  the  beginning  and  marked  unfit  for  war  and  it  that  way 
saved  us  a  good  deal  of  trouble. 

Dr.  Estes  Nichols,  Portland,  Me. :  I  don't  know  if  we  would  have  had  any 
army  if  we  had  weeded  all  of  these  men  out.  I  have  seen  a  good  many  of  the 
D.  A.  H.  group  and  I  am  more  convinced  all  the  time  that  they  have  some 
fundamental  cause  for  this  condition  even  before  they  went  into  the  service  and 
adjusted  their  industrial  life  to  that  condition.  It  needed  just  the  stress  of 
battle  and  exposure,  and  gassing  frequently  was  the  last  straw  that  broke  these 
men  down.  Since  they  have  gotten  out  of  the  service  they  have  not  been  able 
to  go  back  to  their  occupation  which  they  discover  suitable  for  their  condition. 
I  think  we  should  be  very  careful  in  searching  for  the  cause,  because  I  think 
there  is  a  cause.  What  it  is  I  do  not  know.  I  think  no  one  knows.  Certainly 
they  are  coming  in  great  numbers  and  we  should  not  make  chronic  invalids  of 
them. 

Dr.  Thomas  Darlington,  New  York  City :  In  many  of  these  cases  the 
cause  differs  greatly.  My  experience  in  focal  infection  has  been  very  large  in 
the  last  few  years  and  as  consultant  to  the  New  York  College  of  Dentistry,  the 
teeth  are  removed,  the  abscess  cleared  up,  they  get  well  for  a  short  time  and 
then  their  symptoms  come  back.  In  nearly  all  the  cases  we  trace  to  the  char- 
acter of  the  feeding.  They  are  more  or  less  in  poor  condition;  they  do  not  take 
sufficient  exercise  and  eat  twice  the  amount  of  food  they  should.  They  are 
given,  as  a  rule,  too  excessive  carbohydrates  and  sugar.  When  we  fix  up  diet 
most  of  the  cases  do  get  well.  Unless  we  take  cognizance  of  the  diet  and  cut 
out  proteids  and  substitute  green  leaves  and  vitamines.  If  we  cut  down  food  to 
half  and  change  the  character  of  the  food  many  of  them  get  well  and  stay  well. 

Dr.  Philip  King  Brown,  San  Francisco :  I  want  to  agree  with  what  Dr. 
Norris  said  of  these  basal  metabolism  rates.  There  is  probably  some  reason  for 
that;  perhaps  Dr.  Perkins  can  explain.  Certainly  these  cardiac  cases  would 
suggest  that  \here  was  something  wrong  with  the  interpretation.  I  have  had  a 
good  deal  of  experience  with  cardiac  cases  in  basal  metabolism  work  and  one 
case  comes  to  my  mind :  a  man  whose  pressure  was  high,  who  had  a  toxic 
adenoma,  with  tremendously  increased  rate  and  had  been  operated  on  and 
whose  rate  finally  was  down  to  minus  five  when  last  taken,  and  he  would  fall 
into  the  list  here  very  well  and  still  he  has  perceptibly  large  remnant  of  thyroid. 
I  think  it  is  all  true  that  there  is  an  evidence  of  metabolism  rate  above  what 
one  would  ordinarily  expect.  It  brings  to  mind  the  question  of  technical  exper- 
ience in  the  hand  of  Benedict  apparatus,  particularly  the  indirect  reading 
apparatus.  It  is  a  tremendous  piece  of  work  and  the  records  we  had  were 
made  by  a  young  woman  who  was  resident  physician  for  a  year,  doing  no  work 
excepting  that  in  an  insane  asylum  and  we  felt  that  we  had  technical  accuracy 
in  the  thing.    Furthermore,  our  patients  were  all  read  in  bed,  where  they  had 
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been  confined  practically,  so   that   we   got   things   down,   we    thought,   to   a 
minimum. 

A  word  about  Dr.  Swan's  interesting  paper.  It  is  going  to  concern  all  of 
us  the  rest  of  our  medical  lives,  these  problems  he  has  raised.  I  feel,  with  one 
of  the  speakers,  that  the  emotionally  unstable  individual,  the  chronic  psycho- 
pathic inferior,  this  great  group  of  people  that  we  cannot  quite  give  a  name  to, 
ha%'e  come  to  the  fore  as  they  never  have  before.  We  have  left  this  individual 
to  the  patent  medicine  man,  we  wouldn't  take  the  time  to  treat  him.  They 
have  forced  themselves  into  our  consciousness  today,  and  they  have  got  public 
sentiment  behind  them  and  the  support  of  the  government,  so  that  we  have  got 
to  consider  them  and  that  is  the  reason  we  are  considering  them,  and  that  is 
the  only  reason.  In  the  shortage  of  beds  and  the  busy  doctor's  life  we  have 
not  had  time  to  consider  them,  and  I  think  Dr.  Swan's  paper  will  be  taken  very 
seriously  by  all  of  us.  I  went  also  to  Lewis'  Heart  Hospital  and  spent  some 
time  there  asking  myself  the  question,  "In  these  effort  syndrome  cases  is  there 
another  factor  than  the  constitutional  psychopathic  side?"  I  cannot  but 
believe  that  we  have  at  present  to  accept  that.  I  do  not  see  that  here  is  any 
evidence  of  anything  to  explain  it.  Lewis  himself  told  me  in  his  entire  exper- 
ience there,  he  had  not  used  his  own  apparatus  to  determine  heart  efficiency, 
the  electrocardiograph  pictures.  He  was  convinced  it  was  not  the  heart  that 
was  wrong,  dealing  with  their  ability  to  perform  work  gradually. 

Dr.  Lawrason  Brown,  Saranac  Lake,  N.  Y. :  I  would  like  to  ask  Dr. 
Brown  whether  he  studied  Goetsch's  statements  on  his  test.  Goetsch  found 
tubercle  bacilU  in  sputum  and  at  the  same  time  had  his  own  test  applied,  and 
he  reacted  and  I  know  that  he  had  an  operation  upon  his  thyroid.  He  used 
to  lay  especial  emphasis  on  fetal  adenoma  which  developed  into  activity  at 
various  periods,  not  all  at  one  time.  He  would  have  a  relapse  and  another 
adenoma  would  develop.  He  dwelt  upon  another  point  which  many  men  who 
use  his  test  do  not  lay  emphasis  upon.  I  was  interested  in  looking  over  figures 
that  his  patient  may  have  a  definite  rise  with  increase  of  all  emotional  and 
nervous  symptoms,  but  he  did  not  term  them  positive  unless  in  half  an  hour 
they  had  a  definite  secondary  rise  in  systoHc  blood  pressure.  That  had  to  be 
present  before  they  were  positive.  The  cases  of  basal  metabolism  by  McCann 
in  New  York,  they  six)ke  of  the  danger  of  overfeeding,  that  it  was  not  neces- 
sary, and  I  was  interested  in  talking  to  a  man  who  had  seen  these  cases,  and 
while  overfeeding  may  not  be  necessary,  underfeeding  is  dangerous.  All  cases 
they  underfed  did  badly. 

Dr.  D.  C.  Parfitt,  Gravenhurst,  Can.:  I  should  like  to  ask  Dr.  Brown 
if,  in  the  locality  in  which  the  effort  syndrome  occurs,  there  is  any  undue 
prevalence  of  thyroid  enlargement?  We  have  had  about  three  thousand  cases, 
largely  in  women  with  angiomas  of  hypo-  and  hyperthyroidism,  for  which 
iodine  added  to  their  water  to  drink  has  proved  almost  a  specific  in  reducing 
these  thyroids.  The  ex-service  man  has  been  with  us  some  time,  with  his  vary- 
ing symptoms,  in  Canada.     Gas,  as  the  factor  in  producing  his  respiratory  and 
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nervous  upsets,  seems  to  be  a  very  uncertain  thing.  The  last  two  years  of  the 
war  nearly  everybody  could  say  that  they  had  been  exposed  to  some  form  of 
gas.  In  the  syndrome  form  of  cases,  about  8,500  of  which,  or  about  10  per 
cent  were  not  tuberculous,  we  found  rather  less  than  six  per  cent  in  which  gas 
could  be  determined  as  the  factor  in  their  illness.  The  sub-standard  man, 
whether  pulmonary  or  nervously,  is  so  much  recognized  in  Canada  at  present 
that  only  last  week  the  Government  in  Canada  decided  to  institute  broad 
therapeutic  possibilities  in  establishing  sub-standard  shops  where  men  could  go 
and  work  to  their  reasonable  capacity  for  moral,  therapetuic  and  economic 
reasons.  The  man  who  is  inclined  to  slump  back  morally  and  physically  as  the 
result  of  the  war  is  unfortunately  very  much  with  us  in  large  numbers. 

Dr.  Joseph  H.  Pratt,  Boston,  Mass.:  In  a  study  of  these  cases  of 
so-called  effort  syndrome  and  with  cases  that  have  either  functional  symptoms, 
it  seemed  to  me  that  the  work  of  the  neurologist  has  shown  very  definitely  that 
these  cases  are  due  to  an  emotional  strain.  I  think  that  Dr.  Lewis,  before  the 
end  of  the  war,  gave  up  his  idea  that  effort  syndrome  cases  were  due  to  infec- 
tion. It  is  certainly  true,  in  the  very  early  days  of  the  war,  that  these  cases 
were  seen  in  the  base  hospitals.  I  remember  a  number  in  the  first  few  weeks  in 
September,  1917,  at  the  base  hospital  at  Camp  Devens.  I  would  like  to  cite 
one,  because  it  is  easy  to  make  an  interpretation  of  the  causes  in  that  case.  A 
young  man  was  seized  with  palpitation,  weakness  and  tachycardia.  He  had 
been  perfectly  well  until  he  came  to  camp.  I  took  a  careful  history  and  I 
found  that  his  symptoms  dated  from  the  time  he  was  detailed  to  be  a  nurse  and 
a  man  lying  with  cerebro-spinal  meningitis  and  he  never  saw  a  man  very  sick 
before.  He  was  obUged  to  be  with  this  man,  he  spent  a  night  with  him  alone 
and  was  with  him  until  he  died.  This  gave  him  a  great  fright.  He  could  not 
rid  his  mind  of  the  mental  pictures  and  a  few  days  later  these  symptoms 
developed  and  they  were  quite  marked.  In  a  case  like  that  it  seems  easy  to 
exclude  focal  infection  or  changes  of  feeding.  It  is  certainly  clar  that  it  was 
due,  in  that  particular  case,  to  the  mental  agitation  and  the  emotional  strain. 
To  those  who  do  not  understand  what  is  meant  by  a  psychoneurosis,  I  would 
commend  the  book  of  Dejerine  on  Psychotherapy  which  presents  very  clearly 
his  life-long  experience.  Agitation  and  faulty  reactions  to  these  strains,  lack 
of  adaptation,  if  you  take  the  history  of  the  change  in  personality,  changes  in 
the  inner  life  of  these  people,  practically,  you  will  have  no  difficulty  in  thinking 
that  their  personality  has  become  abnormal  and  that  their  mental  attitude  has 
changed. 

Dr.  John  P.  Sawyer,  Cleveland,  O. :  I  have  been  very  much  pleased  to 
hear  Dr.  Pratt's  remarks  on  the  question  of  emotional  strain.  For  many  years, 
in  following  cases,  one  finds  in  every  case  developing  in  civil  life  and  many  of 
the  soldiers  who  have  returned  to  us,  it  is  possible  to  determine  the  onset  of 
symptoms  was  in  definite  association  with  someone  of  similar  experiences  to 
what  he  has  described.  The  members  of  the  family,  anxious  and  strained  from 
operation  or  sickness,  death  occurring,  all  these  exhaust  nerve  centers  and  this 
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is  followed  commonly  by  some  of  these  phenomena.  In  this  connection  he 
offers  a  definite  point  for  treatment.  The  measures  we  can  use  to  improve  the 
central  nerve  tone,  if  we  may  call  it  so.  The  measures  by  which  we  may  evoke 
a  better  physiological  condition  of  the  nerve  centers  are  very  successful  in  treat- 
ment. Hydrotherapy  for  our  palpitations  and  tachycardias,  the  ice  bag  and 
similar  measures,  I  cannot  attempt  to  refer  to  them  all.  I  would  like  to  speak, 
incidentally,  of  the  influence  of  humidity.  In  this  connection  there  is  going  on 
a  series  of  experiments  in  which  a  number  of  these  cases  are  being  treated  by 
artificially  dried  atmosphere,  exposure  in  cabinets  and  my  former  associate.  Dr. 
Burkas,  is  doing  some  beautiful  work  which  I  had  hoped  to  bring  before  the 
Association  this  year.  A  considerable  number  of  cases  have  responded  most 
beautifully  to  the  benefit  of  the  dry  air  treatment,  which  can  only  be  interpreted 
as  a  physiological  stimulus  to  the  nerve  control  of  the  circulation  and  may  be 
definitely  looked  upon  as  a  physical  means  of  meeting  this  condition  of  nerve 
exhaustion. 

Dr.  Philip  King  Brown,  San  Francisco :  The  entire  Pacific  coast,  partic- 
ularly as  you  go  north,  is  characterized  by  remarkable  increase  in  the  number 
of  thyroid  cases.  Dr.  Kerr  at  Camp  Lewis  called  attention  to  the  fact  that 
particularly  in  the  Pacific  Northwest  it  was  a  very  striking  thing.  Any  one  of 
you  who  have  been  at  Seattle,  Tacoma,  or  Portland  will  be  struck  with  the 
number  of  exophthalmic  goiter  cases  you  see  on  the  street.  For  seventeen  years 
the  University  of  California  has  collected  evidences  of  it  from  students  who  are 
examined  for  entrance  and  eight  per  cent  of  the  girls  have  notably  large 
thyroids  entering  in  their  freshman  year.  The  statistics  are  the  same  in  South- 
ern California  where,  in  one  institution,  I  collected  for  a  short  time.  I  meant 
to  tabulate  these  things,  but  it  was  a  long  piece  of  work.  What  Dr.  Brown 
says  about  Goetsch's  interpretation  of  his  own  test  leads  me  to  make  this 
remark.  There  is  too  much  interpretation  in  the  whole  thing.  The  thing  takes 
a  great  deal  of  time;  in  some  of  the  cases  the  secondary  rise  is  delayed  beyond 
an  hour  and  a  further  interpretation  of  the  observation  is  necessary  and  the 
question  of  whether  a  blood  pressure — systolic  pressure — rises  is  not  enough. 
Anybody  who  has  followed  blood  pressure  very  much  realizes  that  you  have  got 
to  consider  pulse  pressure  rises.  Perhaps  pulse  pressure  rises  occur  where  Dr. 
Goetsch  would  endeavor  to  find  another  loophole  to  interpretation  of  his  own 
reactions. 

Dr.  Jay  Perkins,  Providence,  R.  I :  In  regard  to  basal  metabolism  results 
here,  I  agree  they  are  high.  I  did  them  all  myself  for  the  sake  of  having  as 
accurate  as  I  could  and  I  have  not  put  on  here  all  the  tests  I  have  made,  only 
certain  ones  to  bring  out  these  points  in  many  cases  of  bronchitis  and  others 
which  did  not  react  as  these  did  and,  as  I  said  in  my  paper,  I  consider  these 
tests  as  not  too  accurate.  That  is,  I  mean  to  say,  the  basal  metabolism  test  as 
ordinarily  made  cannot  be  thoroughly  depended  upon.  I  used  the  Jones 
apparatus  and  used  about  an  hour  for  the  test,  trying  to  have  all  the  conditions 
the  best  I  could.    When  you  have  the  patient  without  breakfast — and  many  of 
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the  women  have  family  arrangements  on  their  mind — you  cannot  get  them 
quiet.  In  an  institution,  familiar  with  surroundings,  I  have  no  doubt  that  the 
tests  would  be  lower.  Therefore,  I  did  not  advise  any  treatment  as  the  x-ray, 
unless  the  symptoms  corresponded  with  the  test.  I  have  not  in  a  good  many  of 
these,  simply  on  the  basis  of  that  test  I  would  not  advise  any  treatment  until 
verified  by  a  number  of  tests.  The  test  varies  very  much  under  different  condi- 
tions; very  much  in  the  same  person  at  different  times.  The  attacks  of  asthma 
and  tachycardia  show  that  the  toxemia  does  vary.  That  variation  must  be 
taken  into  consideration.  The  tests  were  all  made  when  the  patient  was  appar- 
ently free  from  any  special  attack.  None  of  them  were  taken  during  the 
asthmatic  attack  and,  so  far  as  possible,  I  tried  to  take  them  under  ordinary 
conditions.  The  pulse  is  not  the  pulse  at  the  time  of  the  examination  because 
I  found  that  was  not  as  reliable  as  to  take  at  another  time  when  the  patient 
was  not  under  excitement.  The  same  is  true  of  temperature.  The  temperature 
was  taken  at  my  office  in  the  afternoon,  not  at  the  time  of  the  test.  I  consider 
that  in  the  morning,  without  breakfast,  not  reliable  as  a  regular  temperature  of 
the  patient.  Emotional  strain  and  psychoneurosis  increase  the  symptoms.  I 
have  seen  so  many  of  the  cases  with  asthmatic  attacks  brought  on  by  emotional 
strain,  or  overexercise,  particularly  with  children.  Another  thing  which  I 
cannot  put  on  here,  but  which  to  me  is  of  most  remarkable  value,  is  the  appear- 
ance of  the  patient.  We  have  studied  the  cases  for  a  time.  You  can  size  up 
after  talking  with  a  patient,  from  the  appearance  of  the  patient,  the  way  they 
talk,  the  whole  attitude  as  you  can  from  any  particular  symptoms.  At  least 
that  is  one  of  the  important  things  in  sizing  up  the  whole  case.  As  regards 
basal  metabolism  in  the  cardiac  cases :  there  are  certain  causes  in  all  of  them. 
I  tested  some  where  functional  disturbances  which  did  not  show  basal  metabol- 
ism, I  tested  them  several  times.  One  patient  I  put  a  whole  forenoon  on  to 
get  some.  The  cases,  some  of  them,  were  under  treatment  before  I  used  basal 
metabolism  and  one  or  two  extremely  interesting  as  showing  the  effect  of  the 
thyroid. 

Dr.  J.  M.  Swan,  Rochester,  N.  Y. :  I  should  like  to  say  that  in  these 
cases  I  have  only  regarded  a  man  as  having  a  history  of  gassing  if  he  had  an 
order  stating  that  he  had  been  gassed  and  being  allowed  to  wear  a  wound  stripe 
for  it.  Men  who  said  they  had  a  touch  of  gas  I  have  excluded.  Now  I  don't 
mean  to  imply  that  these  cases  are  the  same  hyperthyroidism.  It  seems  to  me 
the  trouble  is  in  the  entire  endocrine  system.  The  thyroid  gland  is  a  gland 
that  we  can  see  and  feel  and  listen  to,  but  it  does  seem  to  me,  perhaps  because 
I  am  looking  for  it,  that  a  disturbance  in  the  entire  ductless  gland  system  is 
responsible  for  the  condition.  When  the  policeman's  billy  descended  I  was  just 
reading  what  I  had  to  say  about  tuberculosis.  In  39.6  per  cent  I  found  pro- 
longed expiration  at  the  right  apex,  but  no  signs  that  I  could  interpret  as  an 
indication  of  active  or  occult  tuberculosis. 
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This  is  in  reality  cardiac  dyspnoea,  for  it  is  a  matter  of  common 
observation  that  persons  with  extreme  arteriosclerosis,  chronic 
nephritis  or  valvular  disease  may  experience  no  uncomfortable  short- 
ness of  breath  so  long  as  the  myocardium  remains  functionally  com- 
petent. Dyspnoea  is  only  a  symptom  but,  since  its  treatment  is 
often  unsatisfactory,  it  may  assist  us  in  our  therapeutic  measures 
to  get  as  clear  an  understanding  as  possible  of  the  mode  of  its  pro- 
duction and,  therefore,  a  brief  account  of  the  most  rational  theories 
to  explain  it  may  not  be  out  of  place. 

Among  the  early  theories  advanced  to  explain  cardiac  dyspnoea 
was  that  of  acidosis.  Excepting  in  cases  of  diabetes  or  nephritis, 
together  with  myocardial  incompetence,  it  is  coming  to  be  accepted 
that  some  other  condition  than  acidosis  must  be  sought  to  account 
for  the  symptom  here  discussed,  since  it  does  not  yield  to  alkalization 
of  the  blood.  That  an  excess  of  the  carbonic  acid  in  the  blood  sup- 
plied to  the  respiratory  center  is  the  cause  of  the  hyperpnoea  exper- 
ienced by  cardiopaths  goes  without  saying,  but  the  real  problem 
calling  for  solution  lies  in  the  observation  that,  nothwithstanding 
the  increased  rapidity  of  breathing,  the  sense  of  dyspnoea  does  not 
abate.     Some  explanation  of  this  fact  must  be  sought  therefore. 

In  an  article  on  Cardiac  Dyspnoea  which  appeared  in  Nelson's 
System  of  Medicine  of  January,  1921,  Peabody  advocates  the 
mechanical  theory  by  which  he  means  diminished  pulmonary  ventila- 
tion and  lessened  vital  capacity  of  the  lungs.  It  is  essentially  the 
view  to  which  R.  G.  Pearce  arrived  as  a  result  of  his  studies  carried 
out  in  Cleveland  and  described  in  his  article  in  the  Archives  of 
Internal  Medicine  of  February  fifteenth,  1921.  By  experiments  on 
himself   and   others   Pearce   demonstrated   that   during  periods   of 
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excessive  physical  efforts  there  was,  notwithstanding,  greatly  in- 
creased respiratory  rate  and  acceleration  of  the  pulse-rate  to  160  per 
minute,  a  decreased  alveolar  ventilation  so  that  the  volume  output 
of  the  heart  was  not  able  to  furnish  sufficient  oxygen  to  the  respir- 
atory center  and  tissue  cells  in  general.  In  other  words,  the  greatly 
augmented  metabolism  was  out  of  proportion  to  the  exchange  of 
gases  in  the  lungs  and  to  the  ability  of  the  heart  to  receive  and  deliver 
the  necessary  supply  of  oxygen.  It  is  conceivable,  accordingly,  that 
when,  in  consequence  of  cardiac  disease,  the  blood-carrying  power 
of  the  heart  falls  below  the  oxygen  demands  of  the  body  cells  the 
excess  of  carbon  dioxid  in  the  blood  stimulates  the  respiratory  center 
to  abnormal  action  and  dyspnoea  results. 

In  this  connection  it  is  interesting  to  note  the  view  expressed  by 
Hoffman  in  Nothnagel's  System  of  Medicine,  Vol.  14,  regarding  the 
influence  of  pulmonary  congestion  in  the  production  of  the  em- 
physema observed  in  some  cases  of  chronic  heart  disease.  He  based 
his  views  on  the  experiments  of  Grossman  in  vonBasch's  laboratory. 
This  investigator  found  that  when  pulmonary  stasis  was  created  in 
dogs  it  was  followed  by  a  lowered  position  of  the  diaphragm,  an 
increase  in  the  volume  of  the  lungs  and  a  diminished  pulmonary 
expansion,  in  consequence  of  which  condition  alveolar  ventilation 
was  lessened,  notwithstanding  the  acceleration  of  respiratory  move- 
ments. There  resulted,  as  Hoffman  considered,  a  rigidity  of  the 
lungs  and  mechanical  interference  with  the  normal  exchange  of  gases 
in  the  alveoli.  Hoffman  accordingly  preceded  Peabody  and  Pearce 
in  the  advocacy  of  the  mechanical  theory  to  account  for  cardiac 
dyspnoea. 

If,  now,  we  apply  the  facts  brought  out  by  the  experiments  of 
Grossman  and  Pearce  to  our  cardiac  patients  suffering  from  short- 
ness of  breath,  we  have  the  following  sequence  of  events:  despite 
the  increase  of  heart-rate,  decreased  volume  discharge  of  blood  per 
minute,  in  consequence,  usually,  of  some  defect  valvular  or  myo- 
cardial of  the  left  heart;  impediment  to  the  blood-flow  through  the 
lungs  with  a  corresponding  tendency  to  stasis  in  the  pulmonary 
vessels  which  stasis  eventually  extends  to  the  veins  of  the  greater 
circulation  with  consequent  loss  of  equilibrium  between  the  arterial 
and  venous  systems;  defective  gaseous  exchange  within  the  tissues 


THE  MANAGEMENT  OF  DYSPN(EA  75 

and  inevitable  increase  of  the  carbon  dioxid  in  the  blood  carried  to 
the  lungs  and  respiratory  center.  Breathing  now  becomes  accele- 
rated but  fails  to  produce  adequate  alveolar  ventilation  in  con- 
sequence of  the  shallowness  of  respiration  caused  by  the  tendency  to 
rigidity  of  the  lungs  and  by  defective  play  of  the  diaphragm. 

Respiration  becomes  accelerated  and  assumes  more  or  less 
strikingly  the  costal  type.  There  is  inspiratory  retraction  of  the 
epigastrium  with  more  or  less  evident  narrowing  of  the  costal  angle 
described  by  Hoover  in  pulmonary  emphysema  and  some  cases  of 
chronic  heart  disease.  It  is  plainly  apparent  that  despite  increased 
respiratory  effort  the  lungs  do  not  expand  sufficiently  to  meet  the 
patient's  desire  for  air. 

Physical  exertion  enhances  the  dyspnoea  and  hence  the  first 
indication  is  to  confine  the  individual  to  bed.  Tissue  metabolism  is 
thus  decreased,  less  carbon  dioxid  is  generated,  venous  flow  to  the 
heart  is  less  rapid  and  the  overburdened  organ  is  given  a  chance  to 
slow  down,  thereby  receiving  and  discharging  a  larger  volume  of 
blood  per  minute.  Gaseous  exchange  within  the  alveoli  is  facilitated 
and  correspondingly  more  oxygen  and  less  carbonic  acid  are  carried 
to  the  respiratory  center  with  proportionate  lessening  of  dyspnoea. 
The  next  indication  as  I  apprehend  is  to  attempt,  so  far  as  possible, 
the  restoration  of  circulatory  equilibrium;  that  is,  lessen  venous  con- 
gestion and  improve  arterial  flow.  Two  means  are  at  our  command 
in  addition  to  absolute  physical  and  mental  repose,  namely,  digitalis 
and  hydrogogue  cathartics.  Some  therapeutists  resort  at  once  to 
digitalization  of  the  patient  so  as  to  get  the  heart  under  control  as 
soon  as  possible.  Then  when  its  full  physiological  effect  is  obtained 
the  remedy  is  withdrawn.  Doubtless  this  procedure  accomplishes 
the  result  in  most  cases,  but  experience  has  proven  its  danger  in 
cases  of  myocardial  degeneration.  Consequently  I  believe  in  achiev- 
ing the  desired  effect  more  slowly  and  safely  and  that  is  by  attacking 
the  venous  stasis  while,  at  the  same  time,  endeavoring  to  slow  down 
and  energize  cardiac  action. 

In  the  early  years  of  my  practice  I  read  assiduously  the  works 
of  well  known  English  and  Scotch  authors.  They  were  great  clin- 
icians because  compelled  to  rely  on  close  study  of  their  cases  and  of 
the  action  of  remedies.     They  did  not  possess  and  hence  did  not 
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depend  on  our  modern  instruments  of  precision  and  on  that  account 
were  better  doctors.  At  all  events  we  owe  very  much  to  their  teach- 
ing as  regards  both  diagnosis  and  therapeutics  of  cardiac  disease. 

From  Balfour,  Bramwell  and  especially  Fothergill,  I  learned 
that  no  therapeutic  measure  more  surely  surpasses  profuse  watery 
catharsis  for  the  relief  of  cardiac  dyspnoea  when  associated  with 
hepatic  congestion  as  is  usually  the  case.  This  has  been  proven 
over  and  over  again  in  patients  with  mitral  stenosis.  The  query  is 
often  made  by  doctors  as  well  as  members  of  the  family,  "Can  the 
patient  stand  it?  Will  it  not  cause  too  great  weakness?"  As  a 
matter  of  fact,  the  circulatory  disorder  and  rapid  breathing  produce 
more  exhaustion  than  purgation  can  possibly  do,  as  demonstrated  by 
the  comfort  and  easier  respiration  following  the  first  half-dozen 
watery  stools.  This  beneficial  action  I  have  always  explained  on 
the  theory  of  the  mechanical  improvement  of  blood  flow  resulting 
from  lessened  engorgement  of  the  hepatic  and  intraabdominal  veins. 
Very  likely  that  is  an  important  factor,  but  some  experiments 
recently  reported  by  Professor  Luckhardt  of  the  physiological  labor- 
atory of  the  Chicago  University,  suggest  another  explanation  as  also 
possible. 

Professor  Luckhardt's  experiments  consisted  in  isolating  the 
lungs  of  frogs  and  then  stimulating  the  distal  end  of  the  pneumo- 
gastric  nerve.  The  effect  of  the  vagal  stimulation  was  an  intense 
blanching  of  the  lung  supplied  by  the  nerve  stimulated.  He  found 
further  that,  if  the  exposed  lung  was  atropinized  by  being  painted 
with  a  strong  solution  of  atrophia,  stimulation  of  the  pneumogastric 
failed  to  blanch  the  lung. 

The  professor  has  thus  demonstrated  the  existence  of  vasomotor 
nerves  in  the  coats  of  the  pulmonary  vessels  and  has  settled  a  con- 
troversy that  has  raged  for  a  century.  Now  the  possible  bearing  of 
these  experiments  on  cardiac  dyspnoea  is  this.  The  swollen  liver  of 
hepatic  stasis  is  not  only  sensitive  to  palpation  but  in  many  instances 
is  painful  so  that  the  sufferer  sometimes  attributes  his  dyspnoea  to 
the  distress  in  his  stomach.  May  it  not'  be  possible  that  painful 
hepatic  congestion  acts  as  a  stimulus  to  the  vagus  with  consequent 
construction  of  the  pulmonary  vessels.  If  such  be  the  case,  alveolar 
ventilation  would  be  correspondingly  diminished.    Granted  such  an 
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effect,  then  profuse  catharsis  should  lessen  or  abolish  vagus  stimula- 
tion and  by  just  so  much  tend  to  relieve  cardiac  dyspnoea. 

According  to  Huchard  there  is  still  another  reason  for  the  admin- 
istration of  cathartics  to  persons  suffering  from  cardiac  dilatation 
and  consequent  stasis  within  the  capillary  and  venous  systems.  In 
his  opinion  digitalis  proves  more  effective  after  free  watery  discharges 
have  emptied  the  heart's  chambers  and  the  blood  vessels  of  some  of 
their  extra  load.  In  accordance  with  this  view,  I  have  preceded  or 
associated  the  use  of  digitalis  by  purgation,  and  believe  that  in  this 
way  I  have  more  surely  and  speedily  obtained  the  desired  result, 
namely,  diminution  of  venous  engorgement  and  a  slower,  more 
efficient  cardiac  action.  When  possible  the  digitalis  is  given  intra- 
venously until  the  heart  is  brought  under  control.  Moreover,  the 
dosage  of  digitalis  is  determined  not  by  the  body-weight  but  by  close 
observation  of  its  effect  as  shown  by  lessened  dilatation,  increased 
vigor  of  systoles  and  decreased  congestion  of  lungs,  liver  and  systemic 
veins.  Further  detail  in  the  use  of  the  remedies  mentioned  would 
be  to  weary  the  patience,  if  not  to  insult  the  intelligence  of  this 
audience. 

In  the  cases  in  which  dyspnoea  is  greatly  intensified  by  extensive 
oedema  with  hydrothorax  and  ascites,  the  foregoing  measures  may 
not  prove  efficacious  for  speedy  relief  and  more  energetic  ones  must 
be  employed  as  paracentesis  and  a  diuretic.  Tapping  is  generally 
without  risk,  if  carefully  done,  but  acute  pulmonary  oedema  has  been 
known  to  follow  the  too  rapid  withdrawal  of  hydrothorax.  Its  main 
drawback  lies  in  the  fact  that  the  relief  it  affords  is  usually  transient, 
unless  followed  up  by  theocin  or  diuretin  or  a  drastic  purgative  like 
elaterin.  If  the  kidneys  are  not  too  badly  damaged  they  will  gen- 
erally respond  to  diuretin  in  sufficient  dosage,  not  40  to  60  gains 
per  diem,  as  I  have  known  many  physicians  to  prescribe,  but  90  to 
120  grains  in  twenty- four  hours  and  continued  for  several  days.  My 
original  experience  with  this  remedy  was  in  1891,  in  the  case  of  a 
man  who  could  not  be  made,  by  any  means  known  to  me,  to  pass 
more  than  sixteen  ounces  of  urine  in  twenty-four  hours.  On  diuretin 
in  doses  of  fifteen  grains  every  three  hours,  day  and  night,  he  soon 
passed  eight  quarts  a  day  with  entire  disappearance  of  his  dropsy 
and  dyspnoea.    His  was  a  case  of  arteriosclerosis  of  the  great  internal 
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vessels  with  myocardial  breakdown.  Diuretin  is  diasagreeable  to 
take,  but,  in  my  experience,  does  not  upset  the  stomach  so  quickly 
as  theocin.  I  always  order  a  fresh  preparation  from  an  unopened 
bottle  and  give  it  in  solution  in  cinnamon  tea  or  water  to  which 
essence  of  pepsin  is  added  by  the  nurse.  The  original  manufacturer, 
Knoll,  stated  that  when  exposed  to  the  air  diuretin  lost  much  of  its 
solubility  and,  administered  in  capsules,  was  more  likely  to  disturb 
the  stomach. 

When  all  these  measures  fail  we  have  no  other  recourse  than  to 
relieve  the  dyspnoea  by  morphin  or  other  opium  derivatives  sub- 
cutaneously.  Indeed,  we  often  have  to  prescribe  an  opiate  while 
endeavoring  to  restore  cardiac  efficiency  and  remove  venous  stasis 
as  already  indicated.  Permit  me  only  to  add  that  Luckhardt's 
experiments  suggest  wisdom  of  combining  atropin  with  the  morphin, 
and  I  think  I  have  gotten  better  results  from  this  combination  than 
from  morphin  alone. 

Lastly,  it  may  be  stated  that  a  Carell  diet  of  milk  not  to  exceed 
eight  ounces  four  times  daily  greatly  assists  the  treatment  just  out- 
lined. Of  course  the  length  of  time  during  which  this  rigorous  mode 
of  treatment  is  to  be  maintained  must  be  determined  by  results,  but 
in  most  instances,  offering  any  hope  of  restoring  compensation, 
dyspnoea  can  be  overcome  in  a  few  days.  Then,  in  some  persons, 
comes  the  real  difficulty  of  management  by  which  is  meant  the 
further  restriction  or  control  of  the  individual  who  begins  to  chafe 
against  restraint  since  his  distress  has  been  relieved.  The  importance 
of  such  restriction,  for  many  weeks  or  even  months,  is  shown  by  the 
liability  of  some  cases,  especially  of  mitral  stenosis,  to  recurrence  of 
dyspncea  upon  resumption  of  the  previous  occupation  or  habits  as  to 
exercise  which  many  persons  with  limited  cardiac  reserve  erroneously 
think  necessary  for  the  maintenance  of  good  health.  As  a  matter  of 
fact  persons  with  weak  hearts  feel  better  and  stronger  when  they 
do  not  exceed  their  physical,  that  is,  cardiac  limitation.  Compensa- 
tion, having  once  broken,  may  be  restored  by  judicious  management 
in  many  instances,  but  with  each  succeeding  break  the  restoration 
of  functional  efficiency  becomes  more  difficult  and  less  certain. 
Cardiac  patients  should  be  taught,  therefore,  that  "An  ounce  of 
prevention  is  worth  a  pound  of  cure."    Mitral  stenosis  of  extreme 
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degree,  that  is,  the  so-called  button-hole  mitral  is  particularly  incom- " 
patible  with  much  physical  effort.  The  integrity  of  the  right  ven- 
tricle and  of  the  left  auricle  is  indispensable  to  cardiac  efficiency 
and,  when  these  chambers  dilate,  dyspnoea  is  sure  to  supervene. 
Such  cases  should  be  kept  under  frequent  observation  and  the 
individual  put  to  rest  so  soon  as  signs  of  failing  circulation  appear. 
In  these  and  indeed  in  all  other  cases  displaying  symptoms  of  failing 
heart  power,  the  persistent  use  of  digitalis  should  not  be  neglected. 
It  is  well  also  to  order  a  periodic  purge  for  the  purpose  of  combating 
the  ever-present  tendency  to  pulpionary  and  general  visceral  stasis. 
For  such  persons  'Eternal  vigilance  is  the  price  of  safety." 


THE  MANAGEMENT  OF  DYSPNCEA  DUE  TO  TOXIC  AND 
RENAL  DISTURBANCES. 

By  J.  A.  LICHTY,  M.D., 

PITTSBURGH,  PA. 

It  might  be  well,  before  discussing  this  phase  of  the  subject,  to 
consider  whether  there  is  a  distinct  definite  dyspncea  associated 
with  an  uncomplicated  nephritis.  The  dyspcena  of  nephritis  appear- 
ing in  that  phase  in  which  a  secondary  circulatory  change  has  already 
taken  place  is  recognized  by  all  as  a  very  distinct  part  of  the  disease 
picture.  Such  circulatory  dyspncea  has  already  been  properly  dis- 
cussed in  Dr.  Babcock's  paper.  As  already  pointed  out,  it  may  be 
due  to  cardiovascular  change,  such  as  is  found  in  chronic  interstitial 
nephritis,  or  it  may  be  due  to  mechanical  conditions,  such  as  an 
enormously  enlarged  heart,  the  accumulation  of  fluid  in  the  serous 
cavities  and  other  conditions.  The  treatment  of  dyspcea  of  such 
origin  is  largely  the  treatment  of  the  existing  circulatory  decom- 
pensation, as  has  already  been  pointed  out.  Attention  will  be  given, 
therefore,  more  definitely  to  such  dyspncea  as  may  come  with  an 
acute  nephritis  or  in  a  parenchymatous  nephritis  and  possibly  in  the 
early  stages  of  a  chronic  interstitial  nephritis.  In  some  respects  it 
should  not  be  characterized  as  a  dyspncea  but  rather  a  hyperpncea — 
only  a  mild  acceleration  of  the  respiratory  rate.  It  frequently 
escapes  ones  notice,  especially  in  acute  nephritis.  The  child  with  a 
nephritis  following  scarlet  fever  may  have  a  marked  cedema,  but 
lies  comfortably  in  bed  with  no  change  in  the  respiratory  rate  what- 
ever, except  possibly  when  exerting  itself. 

This  same  observation  may  be  made  in  parenchymatous 
nephritis  with  general  anasarca.  There  may  be  only  a  hyperpncea 
until  the  serous  cavities  begin  to  fill  with  fluid  when  definite  dyspncea 
occurs.  Again,  there  may  be  a  severe  form  of  dyspnoea  coming  on 
in  a  sudden  paroxysm,  and  frequently  called  "renal  asthma."    This 
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may  occur  in  such  cases  which  do  not  yet  show  cardiovascular 
changes.  Also  there  may  occur  that  marked  change  called  Cheyne- 
Stokes  breathing  which  again  may  be  only  the  evidence  of  an  intox- 
ication without  any  vascular  change,  and  finally  there  may  be  a  mild 
dyspnoea,  hyperpncea,  in  the  early  stages  of  chronic  interstitial 
nephritis.  Concerning  this,  there  is  some  difference  of  opinion.  It  is 
probably  uraemic  but  may  be  easily  confounded  with  cardiac 
Hvspnoea. 

Dr.  Beaumont  S.  Cornell,  in  charge  of  Nephritic  Clinic,  Depart- 
ment of  Soldiers'  Civil  Re-establishment,  Toronto,  in  an  article 
entitled  "Clinical  Study  of  Chronic  Nephritis,"  Canadian  Medical 
Monthly,  July,  1920,  states  that  95^  of  all  chronic  nephritics  have 
hyperpncea.  It  is  present  to  a  greater  or  less  degree  on  exertion.  It 
is  not  ordinarily  complained  of  because  it  does  not  occasion  any 
great  distress.  Of  a  hundred  cases  studied  by  him  in  whom  he 
prescribed  certain  exercise,  such  as  touching  the  floor  ten  times 
rapidly  with  the  knees  unbent  he  found  that  whereas  in  a  normal 
individual  the  respiration  and  pulse  reached  their  rest  rate  within 
two  minutes  after  the  prescribed  exercise,  the  respiratory  rate  in  the 
nephritis  required  much  longer,  sometimes  four  minutes,  usually  five 
or  six  minutes,  and  frequently  ten.  He  speaks  of  this  tardiness  of 
respiratory  response  as  being  practically  pathognomonic  of  nephritis 
and  suggests  the  term  Respiratory  Index.  I  have  not  yet  verified 
CornelFs  experience  in  my  own  work,  but  mention  it  as  it  seems  to 
me  it  would  be  of  assistance  in  the  early  recognition  of  this  form  of 
nephritis.  Some  such  test  should  be  particularly  timely  in  these  days 
when  a  trace  of  albumin  in  the  urine,  and  a  few  hyaline  casts,  etc. 
are  considered  with  such  apparent  indifference. 

The  etiology  of  these  forms  of  dyspnoea  or  hyperpncea  must  be 
found  outside  of  or  independent  of  circulatory  disturbances.  Its 
explanation  leads  into  the  physiology  and  the  chemistry  of  respira- 
tion and  it  is  probably  only  by  considering  the  subject  from  this 
standpoint  that  a  rational  therapeutics  can  be  established. 

Only  a  brief  discussion  of  the  physiology  and  chemistry  of 
respiration  will  be  undertaken.  Any  disturbance  of  the  respiratory 
rate  is  supposed  to  be  due  to  or  is  accompanied  by  a  definite  unbal- 
ancing of  the  delicate  relationship  existing  between  the  alveolar  air 
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content  and  of  the  CO^  and  oxygen  content  in  the  pulmonary  circula- 
tion.    This  unbalancing  produces  its  effect  upon   the  respiratory 
center,  which  through  an  inhibitory  or  an  accelerator  impulse  tends 
to  correct  the  disturbed  respiratory  rate.     According  to  Peabody 
(Studies  on  Acidosis  and  Dyspnoea  in  Renal  and  Cardiac  Disease — 
Archives  of  Internal  Medicine,  1914,  Vol.  XIV,  p.  236)  the  existing 
stimulus  to  the  respiratory  center  is  the  carbon  dioxide  of  the  blood. 
The  variation  in  the  carbon  dioxide  content  of  the  blood  and  con- 
sequently of  the  alveolar  air  are  but  the  result  of  the  attempt  on  the 
part  of  the  organism  to  keep  the  hydrogen-ion  concentration  of  the 
blood  at  a  constant  value.     L.  J.  Henderson    (Journal  Biological 
Chemistry,  1911,  Vol.  IX,  p.  403)  has  called  attention  to  the  remark- 
able specific  action  whereby  the  kidney  is  enabled  to  separate  acid 
from  its  combined  base,  excrete  the  acid,  and  save  the  base  to  the 
body  so  that  it  may  again  combine  with  and  neutralize  the  acid.    Any 
tendency  to  the  production  of  an  acidosis  in  the  body  is  immediately 
compensated  for  by  an  increase  in  respiration  and  a  washing  out  of 
carbon  dioxide.     Blood,  urine,  and  alveolar  air  are,  therefore,  all 
more  or  less  directly  related  to  the  control  of  respiration.    Hence,  all 
three  of  these  factors  should  be  studied  in  pathological  conditions. 
It  is  in  this  way,  in  part,  that  the  attempt  is  made  to  interpret  the 
pathology  of  the  kidney  by  the  physiological  disturbance  of  the 
urinary  secretion.    How  successfully  or  otherwise  this  has  been  done 
is  known  to  all  of  us.    The  result  is,  we  still  have  two  distinct  classi- 
fications of  kidney  disease.    One  is  based  upon  the  pathology  found 
in  the  post-mortem  room  and  the  other  is  conceived  from  the  history 
of  the  case,  the  changes  found  in  the  urinary  secretion,  from  the 
accompanying  vascular  disturbances,  and  from  the  nature  and  degree 
of  the  intoxication.    The  clinical  classification,  or  the  diagnosis  based 
upon  clinical  observation,  is  rarely  confirmed  by  pathological  find- 
ings.   If  to  this  confusion  is  added  the  somewhat  theoretical  phys- 
iological relation  of  the  alveolar  air,  the  urine,  and  the  COo  content 
of  the  blood  to  respiratory  disturbance,  one  must  appreciate  upon 
what   uncertain   foundation  any   therapeutic   measure   intended   to 
overcome  the  dyspnoea  in  nephritis  may  be  established.    The  treat- 
ment is  almost  necessarily  empirical  but  in  considering  the  manage- 
ment of  dyspnoea  in  the  nephritides  one  should  look  upon  the  con- 
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dition  from  two  distinct  standpoints.  First,  and  foremost,  should 
be  considered  the  condition  of  the  circulation.  This  is  mentioned 
first  because  it  is  usually  first  recognized  though  it  is  not  the  first  to 
appear,  and  also,  because  the  treatment  for  the  condition  is  more 
rational  and  more  definitely  understood.  This  has  already  been 
referred  to  and  the  benefit  of  digitalis  and  rest  is  unquestioned. 

Second,  should  be  considered  that  dyspnoea  or  hyperpncea  which 
comes  from  acidosis,  uraemia,  or  intoxication,  whichever  you  may 
wish  to  call  it.  As  stated  before,  this  may  occur  in  acute  nephritis 
or  in  the  beginning  stages  of  a  chronic  nephritis,  may  cause  very  little 
discomfort,  and  may  in  itself  require  no  treatment,  but  it  should  be 
recognized  as  a  warning  and  should  lead  to  the  establishment  of  a 
systematic  course  of  treatment  so  as  to  avert  more  grave  complica- 
tions.   In  itself  it  needs  no  treatment. 

This  includes  a  systematic  search  for  the  factors  bearing  upon 
the  etiology  of  the  disease.  In  the  present  day  enthusiasm  of  search- 
ing for  foci  of  infection  in  nearly  all  forms  of  disease,  we  are  taking 
altogether  too  much  credit  to  ourselves  for  discovering  these  foci, 
however  long  they  may  have  existed  or  however  great  the  damage 
produced.  ]More  enthusiasm  should  be  manifested  and  greater  credit 
given  in  cases  where  the  mildest  and  earliest  symptoms  have  led  to 
a  search  for  foci  of  more  recent  origin.  A  mildly  infected  tonsil,  an 
abscessed  tooth,  or  an  early  diseased  prostate  should  be  cared  for  in 
these  cases  of  dyspnoea,  probably  due  to  an  early  nephritis,  because 
of  the  possibility  of  their  effect  upon  the  kidney.  Other  etiological 
factors,  such  as  are  found  in  over-eating,  constipation,  continued 
over-exertion,  mental  strain,  exposure  to  colds,  and  the  acute  infec- 
tions should  all  be  recognized  and  met.  To  treat  a  hj^erpnoea  due 
to  nephritis  from  any  other  standpoint  than  that  of  etiology,  amounts 
to  therapeutic  dandyism. 

One  may  wish  to  follow  the  theory  suggested  by  Fisher  and  his 
pupils,  and  prescribe  such  alkalies  as  carbonate  of  soda,  but  this  is 
not  done  for  the  purpose  of  correcting  an  accelerated  respiratory 
rate  but  rather  for  the  purpose,  according  to  Fisher's  idea,  of  preserv- 
ing the  kidney  against  the  brunt  of  a  definite  overload. 

In  those  cases  of  nephritis,  especially  of  the  parenchymatous 
type,  with  dyspnoea  due  to  accumulation  of  fluid  in  the  serous 
cavities,  such  mild  therapeutics  as  the  exhibition  of  the  alkalies  may 
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have  a  certain  place  but  the  most  prompt  relief  comes  from  a  timely 
and  safe  paracentesis.  Free  purgation  is  frequently  used  in  these 
conditions  but  more  than  the  mildest  form  is  likely  to  do  harm.  The 
withholding  of  sodium  chloride  and  an  excessive  amount  of  water 
seems  rational  both  from  a  theoretical  and  practical  standpoint. 
There  may  be  exceptions  to  this  in  certain  cases,  but  the  estimation 
of  the  fluid  intake  and  output  should  be  the  criterion  wherewith  to 
determine. 

The  most  characteristic  dyspnoea  of  nephritis  is  a  paroxysmal, 
asthma-like  dyspnoea,  which  may  come  at  any  time  but  is  more 
frequently  nocturnal.  The  attack  may  be  mild  or  it  may  be  anginal 
in  character,  and  lead  rapidly  to  death.  In  such  an  emergency  all 
discussion  and  weighing  of  etiology  or  alkalinization,  or  dehydration, 
must  for  the  time  be  set  aside  and  yield  to  a  remedy  which  will  afford 
prompt  relief.  Such  a  remedy  is  found  in  the  hypodermic  of 
morphine.  It  frequently  saves  life  in  these  emergencies.  When  the 
attack  is  associated  with  acute  oedema  of  the  lungs,  as  is  frequently 
the  case,  atropine  is  a  helpful  addition.  The  doses  of  both  remedies 
should  be  sufficient  to  accomplish  the  desired  results.  The  objection 
to  these  remedies,  especially  to  morphine,  is  that  it  "locks  up  the 
secretions."  Such  a  theoretical  locking  up  should  not  stand  in  the 
way  of  its  prompt  use.  When  the  acute  attack  is  over,  the  measures 
which  have  already  been  instituted  to  promote  elimination  can  be 
continued  more  vigorously. 

The  value  of  rest  or  rather  the  avoidance  of  unnecessary  exer- 
tion, such  as  is  occasioned  by  undressing  or  going  to  stool  or  by  the 
use  of  the  bed  pan,  can  not  be  over  emphasized. 

Since  uraaemia  is  frequently  accompanied  by  dyspnoea,  the  meas- 
ures usually  instituted  for  such  a  condition  are  applicable  in  the 
treatment  of  dyspnoea.  These  are  the  reduction  of  the  proteids 
the  inducing  of  perspiration  and  attention  to  the  bowels.  In  this 
condition,  as  well  as  in  the  acute  oedema  of  the  lungs,  it  is  frequently 
difficult  to  know  just  how  large  a  part  the  heart  plays  in  producing 
the  symptoms.  It  has  been  my  practice  in  such  emergencies  where 
the  heart  is  suspected,  regardless  of  the  type  of  nephritis  and  regard- 
less of  the  state  of  the  blood  pressure,  to  use  digitalis  and  other  heart 
stimulants,  together  with  caffeine  and  camphorated  oil,  the  latter 
especially  if  the  emergency  is  acute.     Venesection  may  produce 
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Striking  results  in  these  cases,  especially  when  the  pressure  is  high. 
It  appears  that  nitroglycerine  and  other  vaso-dilators  produce  only 
unreliable  effects.  The  combination  of  digitalis  and  the  alkalies  or 
of  digitalis  together  with  such  diuretics  as  theocin,  sodium  acetate, 
especially  in  the  dyspnoea  of  advanced  chronic  interstitial  nephritis 
with  oedema,  sometimes  acts  marvelously  well. 

That  form  of  dyspnoea  characterized  by  Cheyne-Stokes  respira- 
tion, may  be  renal  as  well  as  cardio-vascular.  The  treatments  already 
described  for  the  forms  and  degrees  of  dyspnoea  is  applicable  here  as 
well. 

Finally  an  agent  which  may  not  have  received  due  recognition, 
largely,  I  believe,  because  it  is  always  used  too  stintedly,  is  oxygen. 
If  our  concept  of  the  relation  of  alveolar  air  to  the  oxygen  and  CO2 
content  of  the  blood  in  the  pulmonary  circulation  is  correct  the  free 
use  of  oxygen  in  dyspnoea  due  to  nephritis,  should  have  a  markedly 
beneficial  effect,  especially  in  those  cases  where  no  oedema  of  the 
lungs  has  set  in.    It  should  be  used  freely  and  continuously. 

To  summarize: 

1 .  Blood,  urine,  and  alveolar  air  are  more  or  less  directly 
related  to  the  control  of  respiration. 

2.  All  forms  and  stages  of  nephritis  may  be  associated  with 
more  or  less  disturbance  of  the  respiratory  rate. 

3.  In  certain  forms  of  nephritis,  especially  in  the  acute  and  in 
the  parenchymatous  and  also  in  the  early  chronic  nephritides,  this 
disurbance  may  amount  only  to  a  mild,  almost  imperceptible 
hyperpnoea. 

4.  Xo  treatment  needs  to  be  instituted  for  this  form,  except 
such  as  is  directed  to  the  cause  or  the  conditions  bringing  about  the 
nephritis. 

5.  It  is  difficult  in  some  cases  to  distinguish  between  that 
dyspnoea  which  is  primarily  due  to  kidney  change  and  that  which  is 
due  to  cardio-vascular  change. 

6.  The  dyspnoea  of  the  nephritides  due  to  cardio-vascular 
change  should  be  treated  on  the  familiar  lines  indicated  in  any  case 
of  cardiac  decompensation. 

7.  The  hyperpnoea  of  acute  nephritis,  or  of  a  parenchymatous 
nephritis  may  need  very  little  attention  as  such  but  it  should  lead  to 
the  consideration  of  the  etiological  factors. 


THE  CAUSE  AND  THE  CONTROL  OF  DYSPNOEA  IN 
DISEASE  OF  THE  LUNGS. 

By  GEORGE  WILLIAM  NORRIS,  M.D., 

PHILADELPHIA,  PA. 

Dyspnoea — difficult  or  labored  breathing,  occurs  if  the  hydrogen- 
ion  content  of  the  blood  is  raised,  and  the  subject  is  unable  to 
increase  his  pulmonary  ventilation  promptly  and  adequately.  With 
dyspnoea  one  practically  always  finds  hyperpnoea,  but  the  reverse 
does  not  necessarily  follow.  Dyspnoea  implies  subjective  discomfort. 
The  hydrogen  content  of  the  blood  may  be  raised  by  increase  of 
(a)  carbon  dioxid;  (b)  lactic  and  other  acids  of  metabolism.  The 
role  of  anoxemia  as  a  cause  of  dyspnoea  is  of  much  less  importance. 
Its  effect  is  an  indirect  one  through  its  influence  upon  the  sensitivity 
of  the  respiratory  center. 

Pulmonary  ventilation  is  so  closely  connected  with  cardiac 
efficiency  that  one  has  to  consider  this  factor,  even  though  one's  thesis 
be  limited  to  dyspnoea  due  to  disease  of  the  respiratory  organs. 

Orthopnoea,  an  exaggerated  form  of  dyspnoea  in  which  the  sub- 
ject must  sit  up  in  order  to  get  his  breath,  has  been  variously 
explained.  It  is  generally  assumed  that  the  erect  position  is  more 
comfortable  because  it  favors  the  return  of  blood  from  the  cerebral 
vessels,  because  it  enlarges  the  thoracic  cavity  and  increases  the 
reserve  air  in  the  lungs,  etc.  Recently,  however,  since  the  relation- 
ship between  anoxemia  and  shallow  breathing  has  been  pointed  out^ 
it  appears  not  unlikely  that  an  erect  position  is  chiefly  beneficial 
because  it  minimizes  uneven  ventilation  of  the  lungs. 

Among  the  factors  which  will  require  especial  consideration  are 
(1)  The  Dead  Space;  (2)  Pulmonary  Ventilation;  (3)  Lung  Volume. 

I.    The  Dead  Space. 

By  this  we  understand  the  whole  of  the  respiratory  passages  into 
which  air  is  inhaled  during  respiration  excepting  the  alveoli  of  the 
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lung, — nose,  mouth,  trachea,  bronchi,  etc.  During  shallow  breathing 
the  dead  space  is  relatively  large,  during  deep  breathing,  small.  The 
dead  space  varies  not  only  relatively  but  actual  variation  may  be 
brought  about  by  changes  in  the  size  of  the  infundibula  (Hoover). 
It  is  also  interesting  to  note  that  the  dead  space  for  oxygen  is  larger 
than  that  for  carbon  dioxid,  a  difference  which  is  probably  due  to 
the  fact  that  considerable  quantities  of  CO2  may  diffuse  out  of  the 
blood  vessels  in  the  walls  of  the  respiratory  channels.  However,  the 
dead  space  is  essentially  a  physiologic  rather  than  an  anatomic  con- 
ception. "The  magnitude  of  the  space  depends  on  the  physiological 
efficiency  of  the  respiratory  surface  in  relation  to  the  supply  of 
venous  blood  and  fresh  air"  (Haldane). 

While  there  is  still  no  unanimity  of  opinion  on  the  subject  the 
normal  dead  space  for  resting  subjects  is  generally  accepted  as  lying 
between  120  and  140  cc.  Some  investigators  found  the  dead  space 
much  larger  during  deep  breathing_,  though  Pearce  found  but  little 
difference.  According  to  Krogh  and  Lindhard  maximal  pulmonary 
inflation  may  increase  the  dead  space  by  100  cc. 

But  the  dead  space  may  also  be  increased  by  involvement  of 
the  pulmonary  parenchyma.  Thus  if  the  alveoli  of  one  lobe  or  one 
lung  ceases  to  functionate  as  a  result  of  pulmonary  consolidation,  or 
circulatory  disturbance,  an  increased  dead  space  results.  Again, 
cedema  of  the  lungs  or  exudate  in  the  bronchi  not  only  increases  the 
dead  space  but  also  decreases  the  pulmonary  ventilation.  Futher,  if 
the  dead  space  is  large,  increase  in  ventilation  may  accomplish  but 
little. 

II.     Pulmonary  Ventilation. 

By  pulmonary  ventilation  one  understands  the  total  amount  of 
air  which  enters  and  leaves  the  lungs.  If  one  assumes  that  the  dead 
space  for  a  given  subject  is  variable,  pulmonary  ventilation  is  not 
synonymous  with  alveolar  ventilation.  Pulmonary  ventilation  is 
regulated  by  the  medullary  respiratory  center,  which  is  in  turn 
affected  by  (a)  afferent  nervous  stimuli  and  chiefly  through  the  vagus 
and  by  (b)  chemical  factors. 

The  respiratory  center  may  vary  in  its  threshold  of  response. 
Thus  caffein  and  anoxemia  are  supposed  to  increase,  and  opium  and 
certain  toxins  to  decrease,  its  irritability. 
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Of  far  greater  importance,  however,  is  the  hydrogen-ion  concen^ 
tration  of  the  blood,  a  very  small  increase  of  which  produces  an 
immediate  response  on  the  part  of  the  respiratory  center.  Thus  any 
increase  in  the  CO2  tension  of  the  blood  promptly  increases  the 
respirations,  whereas  forced  deep  breathing,  which  depletes  the  blood 
of  CO2  is  followed  almost  invariably  by  apncea  (acapnia).  Other 
acids  in  the  blood,  such  as  those  which  occur  in  the  acidosis  of 
diabetes,  have  a  similar  stimulating  effect. 

III.    Lung  Volume. 

The  term  vital  capacity  is  applied  to  the  maximum  quantity  of 
air  which  can  be  forced  out  of  the  lungs  after  a  forced  maximal 
inspiration.  The  air  still  remaining  in  the  lungs  is  known  as  residual 
air,  and  these  two  factors  combined  constitute  the  total  lung  capacity. 
The  air  which  enters  and  leaves  the  lung  during  quiet  breathing  is 
called  the  tidal  air  and  the  pulmonary  capacity  at  the  middle  of  such 
quiet  breathing  is  known  as  the  midcapacity. 

All  of  the  foregoing  factors  are  subject  to  individual  and  tem- 
poral variation.  Thus  midcapaity  is  increased  by  a  change  of 
posture,  from  the  recumbent  to  the  erect  position.  It  is  also 
increased  by  dyspnoea,  high  altitude  and  exposure  to  cold. 

Exercise  may  enormously  increase  pulmonary  ventilation,  the 
reserve  factor  of  safety  being  estimated  at  90  per  cent  as  compared 
to  13  per  cent  usually  accredited  to  the  normal  heart.  As  a  rule 
pulmonary  volume  decreases  promptly  after  cessation  from  exertion 
although  it  may  persist  for  one  or  two  days.  Pulmonary  volume  has 
been  found  increased  in  the  players  of  wind  instruments  and  in  glass 
blowers   (Hewlett). 

Pathologic  pulmonary  distention  accompanies  stenosis  of  the 
respiratory  passages  and  it  may  be  a  local  phenomena  if  the 
bronchus  of  a  given  lobe  or  part  of  a  lobe  is  constricted. 

Asthma  usually  causes  great  pulmonary  distention.  Sometimes 
this  disappears  within  a  few  days  but  often,  especially  with  recurrent 
paroxysms,  it  tends  to  remain  more  or  less  permanently. 

Dyspncea  and  Cyanosis. 

It  may  not  be  amiss  at  this  stage  of  our  discussion  to  point  out 
certain  facts  regarding  dyspnoea  and  cyanosis.    It  is  well  known  that 
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a  patient  may  have  marked  air  hunger  and  yet  not  be  cyanotic,  and 
on  the  contrary  he  may  be  quite  blue  without  dyspnoea.  Thus  a 
patulous  cardiac  septum  permits  a  mixture  of  venous  with  arterial 
blood  and  accounts  for  cyanosis,  but  an  intact  alveolar  surface 
eliminates  sufficient  carbon  dioxid  and  hence  dyspnoea  is  absent.  But 
let  such  a  patient  develop  an  oedema  of  the  lungs  which  interferes 
with  carbon  dioxid  elimination  and  he  becomes  dyspnceic  at  once.  As 
Hoover  has  pointed  out,  this  occurs  in  pulmonary  oedema  from  other 
causes.  The  frothy  exudate  in  the  bronchi  if  saturated  by  breathing 
pure  oxygen  becomes,  after  a  few  minutes,  an  oxygen  foam  and 
diminishes  cyanosis.  The  carbon  dioxid  meanwhile  is  not  carried  off 
and  dyspnoea  continues. 

Again,  in  pneumonia  a  whole  lung  may  be  solidified,  take  up  no 
oxygen,  and  thus  as  long  as  circulation  in  this  lung  continues,  con- 
tribute venous  blood  to  the  arterial  stream,  thus  causing  cyanosis. 
The  second  lung,  however,  is  still  able  to  eliminate  sufficient  carbon 
dioxid  to  prevent  dyspnoea.  But  let  the  sound  lung  become 
oedematous  and  dyspnoea  appears.' 

A  large  pleural  effusion  may  throw  one  lung  completely  out  of 
commission  and  yet  no  cyanosis  may  be  present,  because  the  com- 
pleteness of  the  atelectasis  shuts  off  the  blood  supply  and  hence  no 
venous  blood  reaches  the  arterial  stream. 

Again  in  chronic  pulmonary  tuberculosis  there  may  be  the  most 
extensive  pulmonary  involvement,  with  dyspnoea  but  without 
cyanosis,  because,  again,  the  blood  circulation  is  cut  off  at  the  same 
time  as  the  alveolar  function  (Hoover). 

It  is  perhaps  unnecessary  to  recall  the  fact  that  anoxemia  causes 
in  the  main  a  shallow  and  rapid  respiration,  whereas  excess  of  carbon 
dioxid  produces  deep  respirations.  Cyanosis  always  indicates 
anoxemia,  the  hemoglobin  being  more  or  less  reduced  in  quality,  but 
anoxemia  does  not  necessitate  cyanosis.  "In  carbonic-oxid  poison- 
ing the  blood  is  cherry  red  and  yet  the  patient  may  die  for  want  of 
oxygen.  Again  when  carbonic  acid  is  deficient,  the  tissues  may  be 
suffering  from  anoxemia,  and  yet  the  blood  may  be  red  with  hemo- 
globin, which  will  not  part  with  its  oxygen  (according  to  Bohr's  law) 
because  of  the  lowness  of  the  CO.,"  (Rudolf.^) 

It  must  also  be  remembered  that  oxygen  is  carried,  to  the  tissues 
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not  only  by  the  corpuscles  but  also  by  the  plasma  and  that  the 
plasma  content  of  oxygen  can  be  greatly  increased  by  raising  the 
oxygen  content  of  the  respired  air.  This  is  one  of  the  facts  which 
helps  to  validate  oxygen  therapy. 

Inhalation  of  pure  oxygen  by  animals  over  prolonged  intervals 
of  time  may  be  sufficiently  irritating  to  set  up  a  pneumonia.  But  as 
used  clinically  in  human  beings,  no  such  irritative  action  need  be 
feared. 

In  the  first  part  of  this  article,  which  owing  to  lack  of  time  I 
shall  not  be  able  to  read,  the  general  subject  of  dyspnoea  has  been 
discussed.  Its  relationship  to  the  dead  space,  the  pulmonary  ventila- 
tion and  to  lung  volume,  have  been  considered,  as  well  as  its  rela- 
tionship with  hyperpnoea,  orthopncea  and  cyanosis. 

To  the  present  audience  these  questions  are  doubtless  quite 
familiar  and  I  shall  therefore  begin  with  the  practical  consideration 
of  dyspnoea  as  encountered  in  diseases  of  the  lungs. 

Pneumonia. 

Dyspnoea  in  pneumonia  may  result  from  (1)  pain,  (2)  extensive 
consolidation,  (3)  excessive  bronchial  secretions,  (4)  oedema  (usually 
cardiac)  of  the  uninflamed  alveoli,  (5)  pleural  or  pericardial  effu- 
sion, (6)  acidosis. 

The  conditions  here  are  diametrically  opposed  to  those  encoun- 
tered in  late  chronic  pulmonary  tuberculosis.  In  the  latter  instance 
the  alveolar  surface  is  gradually  lost,  and  the  circulation  in  the 
involved  portions  is  simultaneously  occluded.  Hence  the  respiratory 
center  accustoms  itself  to  the  gradual  increase  in  the  carbon  dioxid 
tension  of  the  blood  and,  further,  but  little  or  no  venous  blood  is 
contributed  to  the  left  heart  by  the  lungs.  In  pneumonia  the  respir- 
atory and  circulatory  mechanism  is  subjected  to  great  and  sudden 
abnormality;  COg  tension  is  suddenly  increased,  and  anoxemic  blood 
passes  from  the  diseased  lung  into  the  general  circulation.  The 
circulation  of  blood  through  the  lung  seems  to  vary  with  the  stage 
of  inflammation.  During  red  hepatization  it  is  as  a  rule  fairly  well 
preserved,  but  during  grey  hepatization  most  of  the  smaller  arteries 
are  occluded  (Gross). 

The  respiratory  center  in  pneumonia  is  depressed  through  a  peri- 
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pheral  vagus  mechanism^,  its  threshold  of  stimulation  to  carbon 
dioxid  being  less  than  normal.  Hence  as  shown  by  Pearce^  the 
carbon  dioxid  of  the  venous  blood  may  be  increased  although  the 
alveolar  carbon  dioxid  and  the  blood  carbonates  may  be  practically 
normal. 

It  seems  probable  that  the  cyanosis  of  late  pneumococcus  pneu- 
monia may  sometimes  be  due  to  meth-hemoglobinemia^,  but  Stadie's'^ 
investigations  have  shown  that  the  degree  of  arterial  and  venous 
oxygen  unsaturation  varies  greatly,  and  that  its  amount  is  propor- 
tionate to  the  degree  of  cyanosis  present.  Further,  that  no  unusually 
low  total  oxygen  capacities  are  encountered  even  in  fatal  and 
intensely  cyanotic  cases  and  hence  no  great  degree  of  methemoglo- 
binemia can  exist.  But  inasmuch  as  most  of  his  cases  were  of  the 
influenzal  type,  the  possibility  of  methemoglobinemia  as  a  cause  of 
cyanosis  in  typical  pneumococcus  lobar  pneumonia  cannot  be 
altogether  denied. 

Acidosis  is  another  possible  cause  of  dyspnoea  in  pneumonia. 
As  in  other  infections,  a  mild  degree  of  acidosis  from  metabolic 
changes  may  exist,  but  in  addition  it  has  been  shown  that  acid  pro- 
duction is  an  important  bactericidal  factor  in  the  growth  and  death 
of  the  pneumococcus^.  Hence  one  wonders  whether  such  acid  pro- 
duction may  be  sufficient  to  alter  the  hydrogen-ion  content  of  the 
blood  in  sufficient  degree  to  stimulate  the  respiratory  center.  During 
the  febrile  stage  evidences  of  acidosis  are  often  demonstrable  by 
"increased  ammonia  and  acid  excretion,  low  carbon  dioxid  tension  of 
the  blood,  diminished  affinity  of  the  blood  for  oxygen  and  the  reten- 
tion of  large  amounts  of  alkali."  Peabody^  found  diminished  carbon 
dioxid  tension  of  the  blood,  and  Palmer  and  Henderson^"  increased 
ammonia  and  titratable  acidity  of  the  urine  as  well  as  increased 
alkali  tolerance.  However,  Palmer's^^  investigations  of  pneumonic 
acidosis,  as  measured  by  the  combined  carbon  dioxid  in  the  plasma, 
and  the  hydrogen-ion  concentration  of  the  urine,  indicates  that  such 
acidosis  is  seldom  if  ever  severe.  Hence  direct  treatment  of  acidosis 
with  sodium  salts  is  rarely  necessary,  although  it  may  be  useful  in 
some  cases  in  relieving  a  part  of  the  demand  for  excessive  ventilation. 

Pain  is  in  large  manner  responsible  for  shallow  breathing  and 
this,  as  has  been  shown  by  Meakins^-  may  be  an  important  cause  of 
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anoxemia.  In  these  investigations  it  was  found  that  with  increasing 
respiratory  rate,  there  was  a  decrease  in  volume  per  respiration  but 
that  the  total  minute  volume  was  increased.  There  was,  however,  a 
"conspicuous  dimunition  in  the  ratio  between  the  volume  of  each 
respiration  and  the  theoretical  dead  space."  In  other  words,  although 
the  patient  is  breathing  hard,  pulmonary  ventilation  is  poor.  Here 
too  a  vicious  circle  may  be  established.  Anoxemia  produces  shallow 
breathing,  and  shallow  breathing  increases  anoxemia.  It  is  highly 
important,  therefore,  for  this  reason,  as  well  as  on  account  of  the 
suffering  and  loss  of  sleep  which  it  entails,  to  control  pleuritic  pain. 

Pain  is  to  be  relieved  by  strapping,  opiates,  dry  cupping  or  an 
ice  bag.  The  latter  if  often  inadvisable  in  children,  in  the  aged  and 
in  asthenic  cases.  We  may  also  properly  consider  the  fact  that  it 
may  reduce  temperature;  and  that  fever  seems  to  bear  a  close 
though  as  yet  imperfectly  understood,  relation  to  the  processes  of 
immunization  by  virtue  of  which  the  crisis  is  induced.  Some  author- 
ities ban  the  ice  bag  for  this  reason  even  though  its  actual  effect  upon 
the  reduction  of  temperature  appears  to  be  almost  negligible. 

Extensive  consolidation  as  a  cause  of  dyspnoea  is  less  easily  com- 
bated. In  asthenic  cases,  with  a  high  venous  pressure,  phlebotomy  is 
often  advisable  and  cardiac  stimulation  indicated,  digitalis  being 
usually  the  most  satisfactory  drug.  A  copious  supply  of  fresh  air  is 
essential. 

Excessive  secretions  in  the  bronchi  may  result  from  concom- 
itant bronchitis  or  from  pulmonary  oedema.  In  the  former  instance 
aromatic  spirits  of  ammonia  or  kindred  drugs  are  useful,  in  the 
latter  digitalis,  and  atropin  are  of  proven-  merit,  while  epinephrin 
may  be  tried,  especially  if  bronchial  spasm  be  a  contributing  factor. 

Pulmonary  oedema  is  a  common  late  manifestation.  Not  neces- 
sarily of  marked  and  easily  demonstrable  degree,  but  simply  as  an 
excess  of  alveolar  moisture  which  interferes  to  a  greater  or  less  extent 
with  pulmonary  ventilation  by  increasing  the  dead  space. 

Here  again,  chief  reliance  must  be  placed  upon  digitalis  and 
atropin,  while  phlebotomy,  and  dry  cupping  may  be  considered. 
Massive  pleural  or  pericardial  effusions  should  be  aspirated  if  oedema 
threatens,  or  if  by  their  size  they  interfere  with  pulmonary  ventila- 
tion or  heart  action.     In  any  of  the  foregoing  conditions  oxygen 
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inhalation  may  be  advisable.  It  is  always  indicated  if  anoxemia 
exists  and  as  already  stated,  cyanosis  always  indicates  anoxemia.  The 
use  of  oxygen  as  lately  emphasized  by  Rudolf''^  is  certainly  rational 
and  has  the  forceful  endorsement  of  no  less  an  authority  than 
Haldane,  from  whom  I  quote:  "It  may  be  argued  that  such  meas- 
ures as  the  administration  of  oxygen  are  at  the  best  only  palliative, 
and  of  no  use,  since  they  do  not  remove  the  cause  of  the  pathological 
conditions.  As  a  physiologist  I  cannot  agree  with  this  reasoning. 
The  living  body  is  no  machine,  but  constantly  tending  to  maintain 
or  to  revert  to  the  normal,  and  the  respite  afforded  by  such  measures 
as  the  temporary  administration  of  oxygen  is  not  wasted  but  utilized 
for  recuperation."  But  to  be  efficacious  it  must  be  properly  admin- 
istered, not  by  means  of  a  funnel  held  near  the  patient's  mouth,  but 
by  means  of  a  rubber  tube  inserted  into  the  nostril.  Even  its  inter- 
mittent employment  may  spare  the  respiratory  center  as  well  as  the 
other  bodily  tissues  from  the  evil  effects  of  anoxemia.  The  generally 
accepted  teaching  that  pneumonia  patients  should  be  kept  recumbent 
is  usually  correct;  but  occasionally  obese  patients  with  a  more  or  less 
emphysema  or  those  with  cardiac  lesions  are  much  less  dyspnceic 
when  propped  up  in  bed. 

Bronchial  Asthma. 

Obstruction  .to  expiration  is  greater  than  to  inspiration.  This 
increases  the  midcapacity  and  produces  pulmonary  distention.  The 
diaphragm  is  forced  down,  which  may  interfere  with  the  blood  flow 
through  the  inferior  vena  cava.  Diminished  diaphragmatic  excur- 
sion still  further  favors  venous  and  lymphatic  stasis.  The  amount  of 
air  breathed  during  an  attack  may  actually  be  increased  but  the 
dead  space  is  also  increased  and  hence  little  is  gained  by  the  added 
effort.  Cyanosis  indicates  the  degree  of  anoxemia.  The  spasm  of 
the  bronchioles  and  increased  secretion  are  probably  the  results  of  a 
vagus  stimulus.  It  has  been  suggested  that  the  nervous  center 
governing  the  bronchial  muscles  is  hyperesthetic. 

Asthmatic  attacks  are  best  controlled  by  epinephrin,  atropin, 
morphin  and  benzyl  benzoate.  Counter  irritation  on  the  chest,  neck 
or  feet  may  be  an  useful  adjuvant. 

Recurrence  may  be  prevented  by  the  elimination  of  reflex 
causes,  especially  pathologic  conditions  in  the  nose  and  pharynx. 
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Anaphylactic  asthma  may  be  cured  if  the  offending  antigen 
can  be  discovered.  Hay  fever  asthma  can  be  prevented  if  the  proper 
pollen  extract  is  administered.  The  rarer  forms  of  anaphylactic 
asthma  due  to  certain  varieties  of  food  are  sometimes  prevented  by 
discovery  and  withdrawal  of  the  particular  protein  in  question.  So 
also  may  those  due  to  bacterial  proteins  by  means  of  appropriate 
autogenous  vaccines.  In  my  experience,  however,  the  results  obtained 
from  the  last  mentioned  two  varieties  has  been  discouraging. 

In  many  cases  no  specific  cause  can  be  determined.  It  is  only 
fair  to  state,  however,  that  in  many  of  these  cases  complicating 
factors  such  as  chronic  pulmonary  emphysema,  and  fibrosis,  anthra- 
cosis,  arteriosclerosis,  etc.  have  played  a' part. 

Emphysema. 

In  this  condition  pulmonary  over-distention  is  usual  and  marked. 
One  finds  an  increase  in  the  midcapacity  and  an  inability  to  properly 
ventilate  the  lungs,  the  residual  air  being  increased.  According  to 
Bohr^''  increase  in  the  midcapacity  in  emphysema  is  essentially  com- 
pensatory and  facilitates  circulation  through  the  lungs.  These  views 
regarding  the  importance  of  physiologic  and  pathologic  variations  in 
the  midcapacity  have  not  been  generally  accepted.  Diminution  of 
the  residual  air,  however,  is  of  unquestioned  importance  and  points 
toward  a  diminution  of  the  alveolar  surface.  The  vital  capacity  is 
decreased  and  the  dead  space  increased.  The  increase  of  the  dead 
space  is  not  admitted  by  all  observers.  R.  G.  Pearce^^  attributes  the 
high  CO2  figures  to  instrumental  error  and  explains  the  cyanosis  as 
resulting  from  a  low  oxygen  content  of  the  blood.  According  to  this 
conception  the  low  O,  content  of  the  diseased  alveoli  is  not  com- 
pensated by  overventilation  of  the  sound  alveoli,  because  super- 
ventilation  will  not  increase  above  the  normal  the  absorption  of  O^- 
Hence  the  oxygen  tension  in  the  blood  leaving  the  heart  will  be  low. 
The  latter  factor  may  be  further  magnified  by  the  presence  of 
moisture  in  the  alveoli  and  the  bronchi.  This  factor  is  indeed  often 
the  only  one  which  is  amenable  to  treatment.  One  cannot  restore 
damaged  alveoli  nor  their  narrowed  capillaries.  It  should  be  remem- 
bered also  that  the  emphysematous  subject  not  only  requires  more 
tidal  air  than  a  normal  subject  but  that  the  act  of  breathing  itself  is 
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often  so  laborious  that  much  carbon  dioxid  is  thus  produced. 
Further,  that  it  is  often  impossible  for  him  to  increase  his  respiratory 
rate.  The  carbon  dioxid  tension  in  the  alveolar  air  is  abnormally 
high.  The  increased  carbon  dioxid  content  of  the  blood  does  not 
however  produce  its  characteristic  symptoms  and  sequelae  as 
promptly  or  at  as  low  concentrations  as  it  does  in  normal  persons. 
This  increased  COo  tolerance  by  the  emphysematous  subject  is  in 
part  due  to  an  obtunding  of  the  respiratory  center,  and  in  part  due 
to  an  increased  value  of  the  buffer  substances  in  the  body  fluids. 
(Scott^«). 

But  little  can  be  accomplished  in  controlling  the  dyspnoea  of 
emphysema.  That  moiety  of  the  total,  which  is  due  to  asthma,  bron- 
chitis, oedema  or  passive  congestion  may  be  amenable  to  treatment. 
Hence  digitalis,  expectorants  or  atropin  may  be  of  value;  as  may 
also  a  change  of  climate.  Hoover  suggests  that  in  emphysema  with 
bronchitis,  if  cyanosis  exists,  but  disappears  under  the  inhalation  of 
pure  oxygen  we  are  justified  in  assuming  that  anoxemia  is  the  result 
of  moisture  in  the  air  spaces  and  hence  should  expect  beneficial 
results  from  a  dry  climate.  If  the  patient  remains  unbenefited  by 
the  oxygen  he  will  probably  also  remain  unimproved  by  a  dry  atmos- 
phere. Clinically  it  is  common  to  find  emphysematous  individuals 
made  worse  by  a  visit  to  the  seashore  and  improved  by  a  trip  to  the 
mountains.  Any  factors  tending  to  produce  an  acidosis  should  be 
vigorously  combated,  for  the  reasons  already  stated. 

Pulmonary  Tuberculosis. 

In  early  pulmonary  tuberculosis  the  total  and  miscapacity  of 
the  lungs  is  usually  normal,  while  residual  air  may  be  increased.  In 
moderately  advanced  and  advanced  cases  the  total  capacity  and  mid- 
capacity  are  decreased  and  residual  air  normal  or  increased. 
Dyspnoea  in  this  condition  rarely  calls  for  direct  treatment  except  in 
the  event  of  complications,  such  as  massive  effusions  into  the  serous 
cavities  or  pneumothorax.  These  conditions  will  be  considered  else- 
where. 

In  advanced  chronic  cases  dyspnoea,  except  upon  exertion,  is  a 
late  manifestation  which  usually  results  from  widespread  destruc- 
tion of  alveolar  function.    This  is  of  such  gradual  occurrence  and 
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associated  with  coextensive  and  simultaneous  obliteration  of  the  pul- 
monary circulation  that  one  is  often  surprised  at  autopsy,  to  find  how 
little  sound  tissue  remains.  Experimentally,  one-sixth  of  the  total 
lung  volume  is  compatible  with  life  as  long  as  the  animal  remains  at 
rest.  In  autopsies  on  tuberculous  subjects  what  appears  to  be  an 
equivalent  destruction  of  tissue  is  often  found.  Dyspnoea  in  advanced 
cases  may  result  from  coincident  bronchitis,  and  when  so,  may  be 
relieved  by  appropriate  treatment.  Theoretically  heart  weakness 
with  passive  pulmonary  congestion  may  be  a  factor,  but  practically 
it  rarely  is  so  and  digitalis  medication  is  usually  productive  of  little 
benefit.    In  the  advanced  cases  some  opiate  ^ives  the  best  results. 

Pain  resulting  from  pleurisy,  by  causing  shallow  breathing  and 
increasing  the  dead  space  may  be  a  cause  of  dyspncea.  This  subject 
has  already  been  discussed  under  the  heading  of  pneumonia. 

Cough  per  se,  by  virtue  of  the  effort  it  requires,  may  increase  the 
demand  for  oxygen  and  increase  carbon  dioxid.  Appropriate  treat- 
ment tending  to  diminish  cough  is  often  efficacious.  One  naturally 
has  in  mind — fresh  air,  voluntary  inhibition  or  control,  counter 
irritation,  medicated  inhalations,  sedatives,  expectorants,  local  treat- 
ment of  the  pharynx  and  tonsils,  etc. 

Dyspncea  may  result  from  pulmonary  hemorrhage;  sometimes 
by  actual  reduction  of  oxygen  conveying  corpuscles,  often  by  obstruc- 
tion of  the  air  passages  and  by  the  fright  and  cough  which  accom- 
panies the  bleeding.  In  such  cases  opiates  stand  first  as  a  therapeutic 
measure  while  accessory  measures  such  as  mustard  or  heat  to  the 
feet,  an  ice  bag  to  the  chest  may  bring  additional  benefit. 

Pneumothorax. 

Localized  pneumothorax  is  usually  small,  often  unrecognized, 
except  upon  radioscopic  examination  and  from  the  standpoint  of 
dyspncea,  unimportant. 

Total  pneumothorax  on  thfe  other  hand,  especially  if  sudden  in 
onset,  produces  marked  dyspncea  and  often,  shock. 

Dyspnoea  results  not  so  much  from  the  fact  that  one  lung  has 
ceased  to  function,  but  as  a  result  of  displacement  of  the  mediastinal 
viscera  and  interference  with  the  expansion  of  the  sound  lung.  In 
open  pneumothorax  nothing  relieves  dyspnoea  so  well  as  closure  of 


CAUSE  AND  CONTROL  OF  DYSPNCEA  97 

the  wound  if  this  can  be  accomplished.  In  open  pneumothorax  due 
to  pulmonary  disease  this  often  happens  spontaneously  as  a  result  of 
pulmonary  collapse  or  bronchial  occlusion. 

Experimental  evidence  indicates  that  the  dyspnoea  in  open 
pneumothorax  is  due  not  to  the  short  circuiting  of  a  large  quantity 
of  blood  through  the  collapsed  lung,  but  to  imperfect  alveolar  ventila- 
tion of  the  sound  lung  by  the  mediastinal  movements.  The  mediasti- 
num moves  toward  the  sound  lung  during  inspiration  and  away  from 
it  during  expiration,  thus  lessening  the  pulmonary  ventilation.  (Hew- 
lett). With  the  patient  at  rest  all  the  factors  of  respiration,  gaseous 
exchange,  carbon  dioxid  tension,  and  the  mechanical  factors,  are 
normal  in  persons  with  a  collapsed  lung.  Ventilation  is  normal 
despite  the  greatly  reduced  vital  capacity  as  long  as  there  is  no 
demand,  such  as  that  entailed  by  exercise,  for  increased  ventilation. 
Even  the  response  to  carbon  dioxid  is  normal  up  to  the  point  at  which 
respiration  is  trebled^". 

Aside  from  opiates  and  psychic  control  but  little  can  be  accom- 
plished in  relieving  dyspnoea  in  pneumothorax.  If  distress  continues 
aspiration  of  air  or  fluid  from  the  pleura  may  be  tried  as  a  palliative 
measure,  until  the  physiologic  readjustment  has  been  established. 

Pleural  Effusion. 

Dyspnoea,  especially  upon  exertion,  is  often  encountered.  It  is 
usually  porportional  to  the  size  of  the  effusion  and  the  degree  of 
cardiac  embarrassment. 

Reserve  air,  complementary  air  and  residual  air  are  decreased, 
the  first  two  factors  named  resulting  from  a  low  vital  and  total 
capacity.  The  midcapacity  although  actually  decreased,  is  normal 
in  its  percentage  relation  to  total  capacity  (Peabody).  The  dead 
space  increases  as  the  lung  becomes  encroached  upon. 

Inasmuch  as  this  type  of  dyspnoea  is  grossly  mechanical  in 
origin,  removal  of  fluid  from  the  pleura  is  the  obvious  treatment  to 
be  employed.  Transudates  in  the  pleural  cavity  are  closely  asso- 
ciated with  insufficiency  of  the  right  heart  and  hence  cardiac  medica- 
tion is  often  of  primary  importance. 
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Pulmonary  (Edema. 

The  causes  of  this  condition  are  various  and  sometimes  multiple, 
and  the  diseases  in  which  it  may  occur,  numerous.  Its  treatment 
will,  therefore,  in  large  measure  depend  upon  the  etiologic  factor. 
However,  taking  pulmonary  oedema  simply  as  a  symptom,  the 
dyspnoea  of  which  calls  for  treatment,  there  are  certain  measures 
which  are  sufficiently  rational  and  effective  to  justify  employment  in 
the  average  case. 

Atropin  sometimes  alone,  but  more  frequently  combined  with 
morphin  is  often  effectual,  as  is  also  digitalis.  Dramatic  improve- 
ment often  follows  phlebotomy,  especially  if  venous  pressure  is  high 
and  the  arterial  pulse  strong.  If  the  oedema  be  toxic  in  origin,  as 
for  example  after  phosgene  inhalation,  saline  infusion  should  follow 
phlebotomy,  for  in  these  cases  the  blood  becomes  concentrated  and 
the  tissues  oxygen  starved,  as  a  result  of  decreased  volume.  Whether 
a  similar  state  of  affairs  exists  in  the  spontaneous  oedemas  of  civil 
practice  is,  however,  still  a  question  for  further  study.  One  fre- 
quently encounters  diminished  respiratory  function  due  to  inadequate 
hemoglobin  or  erythrocytes  in  the  blood,  and  it  seems  not  at  all 
unlikely  that  such  a  condition  may  be  brought  about  by  diminution 
in  blood  volume.  In  such  event  oral,  rectal  or  intravenous  saline 
therapy  would  be  indicated.  Until  such  treatment  becomes  effective 
oxygen  inhalations  will  tend  to  temporarily  avert  tissue  asphyxiation. 
If  the  oedema  be  obstructive  in  nature,  and  resulting  from  increased 
pressure  in  the  pulmonary  circulation,  oxygen  inhalation  should 
follow  bleeding^^. 
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DISCUSSION  ON  "THE  MANAGEMENT  OF  DYSPNCEA. 

Dr.  Charles  H.  Hoover,  Cleveland,  Ohio :  We  find  in  literature  generally  the 
use  of  the  word  dyspnoeic  applied  when  several  different  things  are  understood 
or  implied.  For  instance,  we  find  the  word  dyspnoea  used  when  what  is  meant 
is  hyperpnoea,  the  patient  is  breathing  more  air  than  he  should  ordinarily 
breathe,  or  breathing  more  than  his  weight  or  volume  should  demand.  We  hear 
the  word  dyspnoea  used  to  describe  tachypnoea.  They  take  little  in,  breathing 
sixty  times  a  minute  and  not  having  the  volume  of  air  increased  at  all.  The 
other  patient  had  no  more  dyspnoea  than  the  patient  with  the  hyperpnoea.  The 
patient  with  hyperpncEa  employed  his  respiratory  resources.  The  patient  with 
tachypnoea  did  not.  Now,  when  we  use  the  word  "air  hunger,"  we  mean  that 
the  respiratory  need  is  brought  within  the  field  of  consciousness  of  the  patient. 
The  patient  may  have  air  hunger  where  he  has  no  genuine  need  of  oxidation 
and  not  suffering  excess  of  carbon  dioxide.  There  is  a  pretty  large  number  of 
patients  come  into  every  doctor's  consulting  office  complaining  of  air  hunger 
and  you  ask  them,  "Do  you  find  you  breathe  rapidly?"  "Oh,  no,  I  do  not 
breathe  rapidly.''  "You  do  not  have  the  same  experience  that  you  have  after 
exercising  vigorously?"  "No,  I  do  not  feel  that  the  air  gets  to  the  bottom  of 
my  lungs."  "Do  you  feel  that  you  yawn  or  gape?"  "Very  well  then,  you 
haven't  air  hunger."  The  patient  with  air  hunger  has  no  time  to  yawn  or  gape. 
That  is  a  state  of  experience.  The  patient  who  has  what  is  called  dypsncea  may 
have  hyperpnoea  and  not  have  dyspnoea  at  all.  In  addition  to  hyperpnoea,  it 
becomes  air  hunger  when  brought  into  the  field  of  consciousness  because  it  has 
a  large  excursion  and  vital  capacity  of  the  lungs  may  be  very  large  instead  of 
small.     So  that  I  think  we  should  use  the  words  properly. 

Dyspnoea  means  some  difficulty  in  getting  air  into  the  lung  and  some  diffi- 
culty in  getting  it  out  of  the  lung.  It  may  arise  because  distensibility  of  the 
lung  is  impaired,  because  the  muscles  are  paretic,  or  the  patient  may  have 
engorgement  of  air  space  from  disease  within  the  lung  or  about  the  lung.  He 
may  have  simply  thickened  pleura,  or  there  may  be  some  obstruction  in  the  air 
passage  in  the  trachea,  bronchi  or  remote  ramifications.  So  when  we  say 
dyspnoea  we  should  mean  the  patient  has  difficulty  in  breathing,  in  ventilating 
the  lung.    I  think  misunderstanding  arises  because  we  use  the  terms  interchange- 
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ably.  We  use  the  term  dyspnoea  to  mean  all  these  things  which  I  mentioned 
Cardiac  dyspnoea,  I  think,  can  be  explained.  We  have,  I  believe,  very 
satisfactory  evidence  that  an  impairment  in  the  distensibility  of  the  lung  is  one 
source.  We  have  Dr.  Chrystie  at  the  Lakeside  Hospital  and  he  has  been  doing 
measurements  in  the  vital  capacity  in  varying  cardiac  cases.  After  they  became 
decompensated  and  after  they  recovered  good  cardiac  function  and  he  finds 
these  patients  all  have  what  Bosch  described  as  "lung  rigidity."  The  vital 
capacity  of  the  patient  with  the  decompensated  heart  may  be  1200  cc,  that  is 
very  good  and  he  will  be  comparatively  comfortable,  breathing  twelve  times  a 
minute  at  rest.  A  man  who  has  450  or  500  can  lie  down  perfectly  well.  If  a 
man's  vital  capacity  is  reduced  to  800  or  1200  and  by  lying  down  he  will  have 
cut  300. or  400  vital  capacity,  it  is  a  big  loss  for  him.  It  is  like  living  in  an 
expensive  hotel  with  a  small  income ;  it  is  a  hardship  for  some  persons. 

Then  there  is  another  factor  that  will  contribute  to  the  dyspnoea  or  the 
tachypnoea  that  comes  with  cardiac  disease.  If  the  patient  is  in  the  horizontal 
position  there  is  a  large  area  of  his  lung  which  lies  below  his  right  auricle.  In 
stasis  he  will  have  a  larger  area  in  then  he  will  have  in  the  upright  position. 
That  small  difference  is  sometimes  treated  with  contempt,  but  I  had  one  clinical 
experience  and  I  saw  a  patient  who  had  acute  myocardial  dilatation  brought 
into  the  hospital,  compelled  to  sit  in  bed,  leaning  very  far  forward,  which 
seemed  to  give  her  extreme  air  hunger,  best  tolerance.  Her  trunk  was  bent  so 
far  forward  that  it  did  not  amount  to  quite  lying  in  the  prone  position;  all  the 
moisture  in  her  lung  was  in  her  upper  lobes  and  she  had  no  rales  in  her  lower 
lobes.  That  was  very  early,  ten  years  ago,  when  we  first  began  the  use  of 
strophantin  and  gave  a  milligram  intravenously  and  no  question  of  pulmonary 
oedema  was  gotten.  That  is  the  reverse  of  what  we  generally  see.  We  usually 
see  the  oedema  occupy  the  lower  lobe.  This  woman  had  it  occupy  the  anterior. 
That  difference  in  the  recumbent  position,  when  lying  down  a  larger  percentage 
of  the  lung  is  depressed  than  in  the  upright  position.  Another  factor  we  must 
consider  is  not  only  oedema  of  the  lung,  which  consists  of  moisture  which  is 
transudated  into  air  spaces  of  lung,  but  also  we  must  consider  the  interstitial 
oedema  which  is  less  susceptible  to  therapeutic  treatment  really  than  the  oedema 
in  the  air  cells,  oedema  in  the  air  cells  producing  an  exemia,  may  be  treated  by 
large  amounts  of  oxygen.  You  may  get  rid  of  cyanosis.  But  if  the  patient  has 
an  interstitial  oedema,  as  we  have  seen  particularly  in  the  influenza  epidemic, 
then  breathing  pure  oxygen  will  not  modify  cyanosis  at  all.  We  are  dealing 
there  more  with  interstitial  oedema  than  oedema  in  the  air  space. 

There  are  some  disappointing  things  when  we  come  to  explain  air  hunger, 
when  we  examine  the  blood.  We  find  on  examining  blood  that  the  patient  has 
no  unaspirated  blood ;  as  we  draw  arterial  blood  from  the  radial  artery  we  find 
in  patients  with  very  distinct  cardiac  decompensation  that  there  is  no  under- 
saturation  of  oxygen  and  carbon  dioxide  content  of  blood  is  not  increased.  So 
we  cannot  say  that  he  is  suffering  from  air  hunger  because  suffering  from  an 
oexemia  of  the  aortic  blood  or  CO2  of  the  aortic  blood.  The  minute  volume 
flow  through  the  encephalon  is  inadequate,  but  it  is  not  due  to  the  oexemia  of 
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the  blood.  We  are  dealing  with  quantity  and  quality  of  blood,  so  in  cardiac 
stasis  the  patient  does  not  suffer  on  account  of  the  quality,  but  on  account  of 
diminished  quantity. 

Dr.  Scott  in  the  Medical  Department  at  the  City  Hospital  in  Cleveland, 
made  a  series  of  interesting  examinations  with  cardiac  decompensation  patients 
in  whom  he  studied  the  retention  of  acid  and  the  state  of  the  blood  as  decom- 
pensation developed  and  then  as  the  patients  recovered  under  the  effect  of 
therapy  and  he  found  the  very  point  that  I  spoke  of,  the  patient  had  perfectly 
normal  blood,  but  he  found  retention  of  output  of  acid  during  the  recompensa- 
tion.    As  the  patient  recovered  a  very  great  output  of  acid  in  the  urine. 

Dr.  Pearce  found,  to  interpret  from  the  oxygen  and  COj,  when  a  patient 
works  hard  he  has  more  oxygen  and  less  CO2  in  his  alveolar  air.  For  instance, 
we  would  say  that  with  the  effluent  blood  from  the  lung,  in  other  words,  the 
alveolar  air  balances  the  aortic  blood.  During  exercise  the  patient  has  perfectly 
normal  oxygenation  up  to  the  breaking  point  and  the  CO2  is  not  increased,  but 
if  a  man  exercises  vigorously  the  resourcefulness  in  the  ventilation  of  his  lung 
exceeds  the  resourcefulness  of  his  heart  for  pumping  blood.  It  is  not  the 
quality,  but  rather  the  lack  of  quantity  which  he  demands  with  his  exercise.  So 
that  the  blood  does  not  help  us  out  much.  I  think  the  method  of  dealing  with 
oedema  of  cardiac  disease,  whenever  we  have  retention  of  body  fluids,  may  be 
the  same  in  all  cases.  A  patient  with  slowly  developing  cardiac  decompensa- 
tion will  probably  have  two  sources :  one  stasis  and  the  other  will  be  a  dimin- 
ished output  from  his  kidney.  Whereas  a  patient  with  perfectly  good  output 
from  his  kidney  up  to  ten  o'clock  in  the  morning,  then  suddenly  acquired  com- 
plication of  heart,  is  merely  an  expression  of  cardiac  decompensation  with 
renal  insufficiency  and  they  are  two  different  things  and  I  think  symptoms  are 
not  quite  the  same.  The  treatment  is  confined  to  catharsis,  bleeding,  theobro- 
mine and,  as  Dr.  Babcock  says,  occasionally  nitrites  will  give  us  aid  in  increas- 
ing the  renal  output  with  theobromine  preparation,  which  increases  the  minute 
volume  from  the  kidney,  is  very  good  therapeutics,  whereas  theobromine  will 
not  act  as  well  alone.     Where  no  arterial  hypertonus  the  nitrites  are  not  needed. 

Dr.  Norris  discussed  the  cyanosis  of  pneumonia  and  spoke  of  the  work 
which  was  published  not  a  great  while  ago  by  Haldane,  where  rapid,  shallow 
breathing  is  held  responsible  for  cyanosis  of  pneumonia.  I  cannot  agree  to  that 
at  all.  I  have  not  seen  rapid,  shallow  breathing.  I  do  not  know  where  they 
see  these  queer  pneumonias.  These  patients  with  pneumonias  come  in  to  the 
ward,  the  lips  are  blue,  cyanotic  and  I  ask  him  if  he  has  any  difficulty  in  breath- 
ing, he  will  say  his  breathing  is  very  comfortable.  He  is  breathing  18  or  20  times 
a  minute.  Recently  I  had  a  man  with  complete  consolidation  of  the  right  lower 
lobe  and  had  a  Benedict's  and  the  minute  volume  of  air  is  increased.  They 
both  had  fever,  but  the  minute  volume  of  air  could  be  accounted  for  by  eleva- 
tion of  temperature;  but  these  patients  having  unrespired  air  from  consolidated 
lung  contribute  to  the  aortic  stream  and  there  the  unrespired  blood  meets  the 
respired  blood  from  the  other  portion  of  the  lung  which  is  free  and  he  can 
compensate  for  the  CO2,  but  it  cannot  combine  for  the  want  of  oxygen.    In  the 
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pneumonias  there  is  a  distinct  cexemia,  but  no  increase  in  carbon  dioxide.  They 
have  no  sense  of  air  hunger  at  all.  Air  hunger  is  not  usual  in  lobar  pneumonia. 
Cyanosis  is  a  constant  thing. 

Recently  I  had  a  man  with  consolidation  of  the  entire  right  lobe  and  no 
cyanosis  at  all.  The  minute  volume  over  left  lung  was  perfectly  normal,  in 
excess  of  what  minute  volume  should  be,  just  as  elevation  of  temperature 
demanded  that  it  should  be.  He  had  no  unsaturation.  I  said  immediately, 
"The  patient  has  tuberculous  pneumonia  because  he  has  an  ischemic  lung."  This 
was  confirmed  by  autopsy.  The  fact  that  he  had  no  cyanosis  or  unsaturation 
of  hemoglobin  in  his  aortic  blood.  I  cannot  believe  methemoglobin  is  a  factor 
in  pneumonia,  because  when  we  draw  the  blood  the  patient  who  has  marked 
cyanosis  in  pneumonia  very  promptly  regains  color;  whereas  methemoglobin 
does  not  regain  color. 

In  dealing  with  asthma  there  has  never  been  any  very  good  explanation 
for  asthma  or  emphysema.  The  explanation  for  asthma  is  the  one  that  has 
prevailed  given  by  Biermer  in  1870  and  Biermer's  explanation  was  created  with 
a  pencil.  There  was  no  experiment  behind  it  at  all.  The  explanations  of 
Biermer  have  also  been  made  on  a  green  table.  But  there  are  several  things  to 
except  in  the  asthmatic.  The  emphysema  patient  is  very  different  from  the 
asthmatic.  He  is  doing  two  things;  they  are  difficult  to  control.  We  cannot 
get  at  it  by  determining  CO2  and  by  respired  air  and  examining  venous  blood. 
They  are  end  results  and  we  must  first  understand  the  mechanism  of  asthma 
and  also  emphysema  and  then  we  will  be  in  position  to  determine  the  chemistry 
of  air  and  blood  in  these  patients.  Just  at  present  the  chemistry  of  respired  air 
tolerance  to  CO2,  on  the  part  of  the  asthmatic,  is  extremely  misleading.  In  the 
case  of  an  old  asthmatic  ischemic  emphysema  we  are  dealing  with  unrespired 
blood  and  air  that  means  different  things.  It  means  unrespired  air.  There  is 
not  the  normal  products  of  gases.  There  is  a  vinosity  of  blood  in  the  pulmon- 
ary veins.  There  is  another  thing  in  emphysema,  he  has  not  spasm;  he  is 
pumping  air  into  his  lungs.  There  you  are  dealing  with  unrespired  air.  You 
must  consider  with  unrespired  air  and  unrespired  blood.  But  to  get  at  the 
real  problem  of  asthma  I  think  we  can  never  get  at  it  from  the  chemistry  of 
respired  air  and  the  chemistry  of  venous  blood.    That  will  not  give  the  solution. 

At  the  end  of  twenty  years  we  will  be  just  where  we  are  today.  It  is  not 
until  we  understand  the  mechanism  of  emphysema  and  asthma  that  we  will  be 
in  any  position  to  understand  the  chemistry  of  the  blood.  I  have  seen  twelve 
patients  with  bronchial  spasm  and,  while  breathing,  one  man  had  intense 
bronchial  spasm  and  I  was  fearful  of  keeping  him  breathing  on  the  Benedict, 
he  was  in  such  great  straits.  He  had  a  minute  volume  of  air  only  25  per  cent 
in  excess  after  he  had  gotten  over  his  bronchiolar  spasm.  The  patient  with 
bronchiolar  spasm  has  larger  volume  of  air  than  when  he  has  no  spasm.  The 
respiratory  needs  are  increased  and  the  abihty  of  ventilating  the  lung  is  dimin- 
ished. Then  we  find  these  patients  viewed  with  their  vital  capacity  may  be  cut 
down  a  great  deal.  In  former  years  I  used  to  think  that  patients  with  constric- 
tion of  the  bronchial  tree  had  bronchial  spasm.    That  we  either  had  a  complete 
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■constriction  of  musculature  of  this  bronchial  tree  or  bronchial  tone.  I  am  con- 
vinced that  is  not  true.  Just  as  we  may  have  every  degree  of  arterial  hyper- 
tonus  and  may  have  regional. 

Dr.  Henry  Sewall,  Denver,  Col. :  Dr.  Babcock  made  some  remarks 
which,  when  considered,  may  fortunately  lead  the  way  to  subject  for  discussion. 
The  Doctor  called  attention  to  the  virtue  of  products  in  treating  ceedema.  We 
talk  a  great  deal  about  oedema,  but  we  rarely  take  the  localization  of  oedema. 
We  may  have  it  distributed  in  qualitatively  very  different  parts  of  the  body. 
The  water  may  be  within  the  cells  in  excess  or  it  may  be  between  the  cells  in 
the  tissue  spaces,  or  it  may  be  in  closed  cavities,  or  in  the  open  cavities  of  the 
air  cells  of  the  lungs,  or  in  the  blood.  The  physiologists  are  just  beginning  to 
show  that  there  are  great  tides  of  this  fluid  running  over  blood  and  tissue  spaces 
into  the  cells  where  we  have  pathological  conditions  and  back  again  and  these 
tides  may  interfere  very  well  with  physiological  processes  without  any  increase 
of  kidney  activity  or  catharsis  and  such  ideas  must  be  taken  into  account  if  we 
are  to  rationally  treat  the  disorder.  For  many  years  I  have  been  convinced 
that  there  is  one  drug  in  the  Pharmacopoeia  that  has  been  sadly  neglected,  that 
is  elaterium.  Old  Austin  Flint  said  give  one-tenth  of  a  grain  every  hour  until 
something  happened.  I  have  done  it  hundreds  of  times  and  never  had  anything 
harmful  happen.  If  a  person  got  sick  at  the  stomach  stop  the  drug,  if  he  begins 
to  purge,  stop  the  drug.  The  astonishing  thing  about  the  action  is  that  you  may 
not  see  any  obvious  effect  in  the  secretion,  perhaps  even  no  great  purgation,  for 
several  days  after  the  beginning  of  its  use  and  then  all  at  once  petchial  oedma 
disappears,  probably  cellular  oedema  disappears  and  the  patient  is  improved. 
Recently  a  desperate  case  of  decompensation  of  cardiac  was  under  my  care.  I 
tried  to  reestablish  by  digitalis,  got  to  a  certain  point  and  then  stopped  and 
then,  with  some  trepidation,  I  put  her  on  elaterium.  She  had  no  nurse.  She 
would  take  six  doses  of  one-tenth  of  a  grain  an  hour ;  she  did  it  every  other  day 
for  four  weeks.    The  woman  was  restored  to  a  satisfactory  equilibrium. 

Dr.  Jay  Perkins,  Providence,  R.  I. :  I  would  like  to  call  attention  to  the 
similarity  in  asthma  and  heart  disease.  I  had  on  my  chart  this  morning  some 
cases  of  heart  disease  which  I  could  not  take  up  or  carry  along  with  same  condi- 
tion, the  spasmodic  condition.  You  cannot  see  in  blood,  or  what,  why  does 
morphin  reheve  it?  In  my  part  of  the  country  that  is  the  favorite  remedy, 
whether  bronchial  or  cardiac  asthma,  just  give  morphin.  Morphin  does 
relieve.  I  wish  Dr.  Norris  would  try  what  I  suggested  this  morning  in  carrying 
on  sedative  treatment.  If  symptom  treatment  does  not  relieve  keep  on  treat- 
ing the  patient  on  the  basis  is  what  I  believe,  whether  thyroid,  psycho-neurosis, 
I  do  not  know,  but  my  experience  has  shown  that  if  you  will  treat  over  a  long 
period,  that  excitement,  such  as  from  overdoing  or  anything  which  excites  the 
attacks,  then  you  will  find  that  you  get  relief. 

Dr.  George  E.  Bushnell,  Washington,  D.  C. :  I  want  to  try  to  make  a 
very  slight  contribution  to  the  subject  of  cardiac  decompensation  from  the 
standpoint  of  empiricism.    There  is  a  factor  there  which  I  think  has  not  been 
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referred  to  by  any  of  the  speakers,  which  is  occasionally  present ;  that  factor  is 
the  toxic  effect  of  food.  Dr.  Babcock  spoke  of  the  swelling  and  tenderness  of 
the  liver.  That  occurs  in  heart  disease,  but  also  occurs  where  there  is  no  heart 
disease,  in  people  with  perfectly  healthy  valves.  When  it  occurs  in  such  people 
it  is  due  to  poisoning.  In  my  judgment  it  is  due  largely  to  meat  poisoning.  I 
do  not  think  we  realize,  when  considering  the  subject  of  oedema,  the  effect  of 
meat  diet  upon  the  water  condition  of  the  body.  It  has  been  shown  in  Germany 
that  if  meat  eating  animals  are  entirely  deprived  of  meat  they  lose  a  certain 
proportion  of  the  water  of  the  blood  which  remains  diminished  as  long  as  the 
diet  continues  and  is  immediately  restored  when  the  diet  is  resumed  in  its 
original  form.  I  do  not  know  what  the  proportion  and  the  absolute  numbers 
are  in  animals,  but  I  do  know  what  they  are  in  men.  Take  a  man  who  has 
been  eating  freely  of  meat,  no  matter  whether  he  is  sick  or  well,  absolutely  cut 
off  meat,  including  eggs  and  fish  and  milk,  and  he  will  lose  an  average  of  ten 
pounds  in  a  few  days.  Some  people  have  lost  five,  some  lost  fifteen,  it  depends 
upon  their  size  and  previous  diet,  but  they  will  lose  an  average  of  ten  pounds; 
I  have  seen  that  happen  repeatedly.  He  has  just  lost  ten  pounds  of  water 
ballast.  He  will  get  it  back  when  he  eats  freely  of  meat.  I  do  not  say  that  is 
therapeutically  wise,  but  it  can  be  done.  I  have  seen  it  so  many  times  that  I 
can  make  that  affirmation.  Absolute  restriction  of  meat  diet  by  those  who 
have  been  eating  freely  will  cause  them  to  lose  ten  pounds  in  weight.  Watch 
his  wrinkles  deepen  and  his  face  is  less  filled — I  am  talking  about  a  person  who 
has  no  oedema.  His  face  is  less  full,  he  doesn't  look  as  well.  If  he  is  a  sick 
man  you  think  perhaps  he  is  not  doing  so  well.  If  he  knows  he  has  lost  ten 
pounds  he  is  through.  Give  meat  again,  the  wrinkles  fill  out.  Ten  pounds  of 
water  ballast  is  mighty  poor  ballast  in  a  man  who  has  decompensated  heart.  I 
do  not  say  that  people  on  light  diet  will  show  that  amount.  There  is  a  con- 
siderable loss  of  water  ballast. 

Dr.  John  P.  Sawyer,  Cleveland,  O. :  Only  one  point  in  all  these  inter- 
esting ones  brought  out  I  should  like  to  speak  of.  Dr.  Norris  spoke  of  the  use 
of  oxygen  in  pneumonia.  Some  thirty  years  ago  Jergensen  was  teaching  that 
interpretation  of  the  heart,  as  the  rest  of  the  body,  depended  upon  suitable 
blood  in  suitable  conditions.  In  pneumonia  we  have  an  unsuitable  blood,  toxic, 
and  we  have  interfered  with  conditions.  The  integrity  of  the  heart  muscle  is 
maintained  if  we  are  able  to  supply  an  adequate  amount  of  oxygen.  For 
twenty-five  or  thirty  years  I  have  been  using  oxygen  early  in  pneumonias.  I  do 
not  recall  any  case  in  which  I  have  seen  beneficial  effects  after  dyspnoea  had 
gone  on  to  cyanosis  and  heart  fed  after  the  oedema  with  blood  \yithout  a  supply 
of  oxygen.  Clinical  cases,  many  cases  cured  from  saving  of  the  heart  muscle, 
and  I  am  sure  as  I  can  be  of  anything  clinically,  and  the  favorable  progress  of 
many  cases  has  been  determined  by  the  administration  of  oxygen  at  the  begin- 
ning of  the  attack.  It  is  not  desirable  or  particularly  useful  to  administer  it 
late.  This  point  should  be  emphasized,  that  the  time  to  begin  oxygen  is  at  the 
time  the  diagnosis  is  made  and  in  that  way  by  foresight  we  present  some  of  the 
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disturbances  which  come.  It  will  not  cure  every  case,  but  will  help  some  of 
the  cases  and  contribute  to  the  comfort  of  many. 

Dr.  John  M.'Swan,  Rochester,  N.  Y. :  Dr.  Hoover  has  pointed  out  that 
there  is  a  good  deal  of  misuse  of  the  word  dyspnoea  and  I  want  to  plead  guilty 
to  loose  use  of  that  term.  From  the  purely  clinical  point  of  view  dyspnoea 
means  difficulty  of  breathing,  shortness  of  breath  and  patients  very  frequently 
complain  of  shortness  or  breath,  or  dyspnoea,  when  perhaps,  if  instrumental 
examination  could  be  made,  it  would  be  found  that  they  did  not  have  dyspnoea. 
Nevertheless,  from  the  clinical  point  of  view  it  is  necessary  to  pay  attention  to 
the  complains  of  the  patient  and,  in  a  patient  who  says  he  has  dyspnoea,  it  has 
been  my  custom  to  establish  the  cause  of  the  dyspnoea  with  disease  of  the  heart 
or  kidney,  depending  upon  whether  the  dyspnoea  follows  exertion,  in  which  case 
it  is  usually,  in  my  experience,  associated  with  cardiac  disease,  or  whether  the 
attacks  of  dyspnoea  are  spontaneous  or  nocturnal,  in  which  case  I  have  usually 
considered  that  the  coiidition  was  one  dependent  upon  renal  disease.  Without 
being  able  to  quote  figures,  or  look  over  records,  I  should  be  inclined  to  say 
that  usually  that  differentiation  of  the  symptom  usually  works  out.  Now 
there  is,  further,  another  class  of  dyspnoea  which  I  have  seen  in  this  group  of 
cases,  which  I  reported  this  morning.  Many  of  these  functional  patients  com- 
plain of  dyspnoea.  It  has  been  my  habit  to  count  the  respirations  at  the  same 
time  as  the  pulse  when  recumbent,  standing,  after  exercise  and  two  minutes 
after  exercise.  I  frequently  find  the  patient  in  a  recumbent  posture  would  be 
breathing  twenty  times  a  minute,  when  he  stands  his  respirations  will  go  down 
to  eighteen  and  after  exercise  his  respirations  will  sink  still  lower,  maybe 
fourteen  or  twelve.  I  do  not  mean  to  say  that  happens  every  time,  but  there 
are  cases  in  this  group  in  which  this  happens.  I  am  unable  to  account  for 
that.  I  hope  Dr.  Hoover,  when  he  closes  his  discussion,  will  state  what  hap- 
pens. What  we  expect  to  find  is  when  the  patient  stands  the  breathing  gets 
more  rapid  and  still  more  rapid  after  exercise. 

Dr.  Judson  Daland,  Philadelphia,  Pa.:  I  desire  to  express  pleasure  and 
call  attention  to  one  thing  that  is  perfectly  well  known  to  everybody  here,  but 
I  think  it  should  be  mentioned  to  complete  the  study  of  these  dyspnoeas.  Those 
dyspnoeas  in  lobar  pneumonia,  rather  widespread,  where  we  have  marked 
evidences  of  rather  sudden  acute  right  ventricular  dilatation,  the  extraordinary 
importance  in  that  crisis  of  prompt  and  complete  venesection  in  a  typical  strong, 
vigorous  adult. 

Dr.  D.  C.  Parfitt,  Gravenhurst,  Can. :  I  wish  to  point  out  in  dases  of 
extreme  dyspnoea  where  tuberculous  lungs  are  very  much  fibrosed,  hydragogue 
catharsis  gives  great  relief  and  is,  unfortunately,  overlooked.  I  had  a  remark- 
able instance  of  that  kind  this  summer  where  the  patient  had  long  been  under 
cardiac  stimulants,  had  been  unable  to  lie  down  at  all,  and  up  continuously, 
giving  saline  cathartics  for  a  number  of  days  he  waA  relieved. 

Dr.  J.  H.  Elliott,  Toronto,  Can.:  Nothing  was  said  as  to  the  effect  of 
flesh  food  as  a  causative  factor  in  dyspnoea.    A  young  girl  of  twelve  for  several 
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years  subject  to  attacks  every  two  to  six  weeks  of  dyspnoea.  She  had  been 
under  observation  of  different  men  and  various  forms  of  treatment,  anti- 
spasmodic and  so  on.  On  questioning  her  mother  as  to  the  attacks  I  found 
that  they  were  not  seasonal  at  all.  That  she  had  a  long  period  free  during  the 
war.  We  discussed  the  diet  and,  if  there  was  anything  we  learned  from  it, 
found  that  the  girl  had  for  years  made  a  breakfast  of  a  banana  and  some  cereal. 
The  banana  was  withdrawn  and  in  the  course  of  five  or  six  weeks  I  spoke  to 
the  mother  gain  and  the  girl  had  not  had  a  recurrence  of  attack.  The  mother 
said,  "Are  you  not  going  to  visit  her?  She  has  now  been  five  months  free  by 
cutting  out  that  morning  banana." 

Dr.  R.  H.  Babcock,  Chicago,  111.:  I  congratulate  the  Association  on  the 
contribution  to  this  subject  given  by  Dr.  Hoover.  In  my  desire  to  condense  my 
paper  within  given  limits  I  do  not  remember  exactly  what  I  said,  but  I  referred 
to  the  necessity  of  the  enforcement  of  rest,  especially  to  the  value  of  lessening 
cardiac  rate  and  this  applies  particularly  to  cases  of  mitral  stenosis,  with  a  view 
to  increasing  the  volume  output  of  the  blood  because,  as  Dr.  Hoover  said,  Pearce 
shows  that  the  dyspnoea  was  due  not  to  the  amount  of,  quantitative  amount  of, 
oxygen  in  blood,  but  the  volume  output  in  cases  of  cardiac  incompetence  was 
deficient.  And  that  applies,  as  I  just  said,  with  especial  reference  to  cases  of 
mitral  stenosis.  In  reference  to  the  Carrell  milk  diet,  I  believe  its  value  lies 
largely  in  the  fact  that  if  decompensated  cardiac  patients  are  allowed  an 
ordinary  diet  there  is  more  or  less  indistinct  formation  of  gas  within  the 
intestines  and  stomach  and  also  that  the  quantity  of  food  taken  causes  a  pressure 
upon  the  diaphragm  and  the  heart,  especially  if  the  heart  be  enlarged  and 
thereby  increases  the  difficulty  of  that  heart ;  whereas  the  restricted  milk  diet 
and  intake  of  water  lessens  pressure  within  the  abdomen  and  I  believe  that  is 
the  main  factor  in  early  cases.  With  reference  to  the  education  of  patients  that 
I  briefly  alluded  to,  I  would  cite  one  woman  under  my  care  who  had  a  pro- 
nounced mitral  stenosis.  I  found  that  she  was  breathing  in  the  way  described 
by  Dr.  Hoover,  that  instead  of  breathing  with  the  diaphragm  she  was  doing 
costal  breathing  with  a  narrowing  of  the  costal  angle.  I  taught  that  woman 
and  finally  educated  that  woman,  in  3pite  of  her  mitral  stenosis,  to  breathe  with 
the  diaphragm  rather  than  the  opposite  way  and  she  admitted  that  her  dyspnoea 
was  distinctly  less  and  that  even  on  exercise,  if  she  took  care  to  try  to  breathe 
with  the  diaphragm,  her  dyspnoea  was  distinctly  lessened.  Now,  with  reference 
to  the  use  of  morphin,  I  omitted  to  say  I  believe  when  morphin  is  given 
hypodermically  for  dyspnoea,  it  is  of  value  to  add  atropin  to  the  morphia, 
possibly  because  the  atropin  tends  to  obviate  the  constriction  of  pulmonary 
vessels,  and  I  beheve  we  get  better  results  from  the  combination  of  both  atropin 
and  morphin. 

Dr.  J.  A.  LicHTY,  Pittsburgh,  Pa. :  I  want  to  thank  Dr.  Hoover  for  treat- 
ing me  so  leniently  in  discussion  and  I  would  say,  in  way  of  explanation.  Dr. 
Hoover  and  I  met  on  the  train  and  we  discussed  dyspnoea  due  to  nephritides  to 
our  satisfaction  and  we  agreed — whether   this  discussion  will   appear  in   the 
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Transactions  I  do  not  know.  But,  with  reference  to  the  meat  problem,  it  would 
seem  to  me  that  this  phenomenon  could  be  explained,  not  so  much  from  the 
standpoint  of  toxemia,  but  from  the  standpoint  of  salt  free  diet.  It  probably 
has  the  same  effect  as  in  those  conditions  where  we  wish  to  prescribe  the  salt 
free  diet  and  leave  off  the  meats  and  that  is  the  reason  we  get  effect  in  the 
absence  of  meat.  In  reference  to  the  salt  free  diet,  while  I  think  we  all  accept 
that  it  has  only  recently  been  brought  to  my  attention,  that  probably  after  all 
the  salt  free  diet  is  not  so  much  of  advantage  because  it  is  salt  free  as  it  is 
because  whenever  it  is  prescribed  the  patient  immediately  eats  less  than  he 
otherwise  would.  Probably,  if  we  would  reduce  the  calories  of  the  ordinary 
diet  to  a  salt  free  diet,  we  would  get  the  same  result,  even  though  salt  were 
present.  There  was  another  point  which  I  wish  to  bring  out  in  my  papr  which 
does  not  bear  altogether  on  dyspnoea  in  nephritides,  that  is  the  effect  of  alkalies 
in  cardiac  decompensation  where  the  underlying  condition  is  interstitial  nephritis. 
I  imagine  we  have  all  had  some  experience,  where  digitalis  or  cardiac  stimulants 
were  used  to  advantage  for  a  time,  but  after  while  the  condition  remained  the 
same  or  the  digitalis  did  not  seem  to  produce  results.  The  urine  was  less.  At 
first  it  was  sufficient,  or  large  in  amount,  but  with  the  same  treatment  the  urine 
became  less  and  the  patient  seemed  uncomfortable.  Now  in  these  cases — I  have 
a  number  of  cases — I  have  given  bicarbonate  of  soda  repeatedly  in  large  doses 
until  the  urine  was  alkaline  and  would  produce  a  fresh  diuresis.  Whether  ths 
is  explained  by  Henderson  on  alveolar  air  and  the  kidney  I  do  not  know,  but  I 
think  it  is  a  very  interesting  phenomenon. 

Dr.  Charles  H.  Hoover,  Cleveland,  O. :  About  measuring  the  number  of 
respirations  because  the  number  of,  one  must  get  volume  as  well.  I  would  call 
attention  to  this.  Now  and  then  we  find  a  perfectly  normal  person  who  has  a 
larger  vital  capacity  of  lung  when  lying  down  that  sitting  up.  It  is  quite  con- 
ceivable that  a  man  will  breathe  fewer  times  sitting  up  because  most  people 
have  a  larger  vital  capacity  sitting  up  than  lying  down.  And  so  it  may  be 
with  a  moderate  amount  of  exercise,  although  the  man's  rate  may  be  two  less 
per  minute  than  when  he  is  lying  down,  his  minute  volume  of  air  will  certainly 
be  increased.  It  must  be  increased  if  he  is  increasing  his  output  of  CO2.  He 
will  become  overstocked  and  charged  bodily.  I  had  a  striking  experience  in  a 
woman  who  was  just  the  reverse.  She  had  syringomyeha  with  one  of  the  few 
signs,  paralysis  of  the  upper  intercostals,  the  lower  intercostals  perfectly  well 
preserved.  There  is  great  diminution  in  vital  capacity.  She  had  scoliosis.  In 
sitting  posture  she  had  only  800,  when  lying  on  back  she  had  1300.  She  could 
not  use  upper  six  ribs.  All  ventilation  was  done  with  the  lower  five  intercostals. 
When  in  sitting  posture  her  kyphosis  encroached.  When  lying  on  her  back  she 
could  use  her  diaphragm  quite  well.  So  it  may  depend  upon  the  structure  of 
the  man  as  to  how  much  the  arch  of  his  ribs,  how  much  fat  he  may  have  on  his 
belly  and  the  strength  of  his  intercostals  as  to  how  much  vital  capacity  will  be 
modified.  As  good  a  way  to  give  oxygen  is  by  the  Benedict  apparatus.  I  have 
shown  with  a  dog  on  the  right  bronchus  blood,  taking  blood  out  of  the  right 
femoral  artery  so  the  dog  breathes  atmospheric  air  he  will  have  three  volumes 
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more  per  hundred  of  oxygen.  He  will  increase  his  volume  content  of  oxygen 
three  per  cent  by  having  him  breathe  in  the  Benedict  apparatus.  That  means 
you  cannot  increase  the  oxygen  supply,  the  unrespired  blood  has  contributed  to 
his  aortic  stream.  You  not  only  saturate  the  hemoglobin,  but  furnish  an 
increased  oxygen  to  the  plasma.  Simply  having  their  bronchus  exposed  you 
cannot  increase  the  content  of  his  aortic  stream  3  per  cent  with  the  Benedict 
apparatus.  I  imagine  you  can  do  the  same  with  a  patient  with  pneumonia.  It 
is  a  very  economical  way  of  using  oxygen.  The  man  breathes  800  and  only 
keeps  about  thirty  and  the  other  blows  away.  It  is  a  wasteful  procedure.  By 
using  a  rebreathing  device  you  keep  his  respiratory  action  under  restraint.  We 
test  out  how  they  will  react  to  inhalation  of  oxygen. 


MONITOR  VENTILATION. 

By  WALTER  A.  GRIFFIN,  M.D., 

SHARON,   MASS. 

In  monitor  ventilation  there  is  nothing  new  or  untried.  The 
principle  is  at  least  as  old  as  this  continent,  for  the  Indian,  in  his 
wigwam,  which  as  you  remember  was  built  in  the  shape  of  a  cone 
with  an  opening  at  the  apex  for  the  escape  of  smoke,  had  a  very  good 
example  of  it.  We  are  also  familiar  with  it  in  our  every  day  life 
although  we  may  not  have  given  it  particular  attention.  For 
example,  nearly  all  railway  coaches  have  windows  near  the  roof, 
and  if  they  were  not  so  provided  traveling  would  be  unendurable  at 
times.  Again,  those  of  us  who  are  at  all  familiar  with  the  country 
know  that  old  bams  were  usually  built  with  a  cupola  as  an  aid  in 
carrying  off  the  various  foul  smells  arising  from  the  animals.  As  a 
means  of  ventilation,  however,  for  buildings,  such  as  halls,  theatres, 
schools  and  hospitals,  there  seems  to  be  but  little  knowledge  of  this 
system,  very  possibly  because  there  are  so  few  examples  of  it.  In 
fact,  of  the  numbers  of  people  who  have  visited  the  Sharon  Sana- 
torium I  have  not  found  anybody,  either  layman  or  physician,  to 
whom  our  monitor  system  in  the  children's  wards  did  not  seem  to  be 
a  new  thing.  It  is  well  worth  while,  therefore,  to  consider  at  this 
time  this  new-old  method  of  ventilation. 

The  object  to  be  sought  in  any  system  should  be  to  rival,  as  far 
as  possible,  the  purity  of  the  outside  air.  Practical  hygienists  have 
seemed  to  give  most  of  their  attention  to  a  consideration  of  the 
various  deleterious  matters  which  are  to  be  found  in  confined  air,  to 
measure  these  substances,  and  to  set  arbitrary  standards  of  permis- 
sible pollution  in  such  confined  air.  For  years  the  index  of  impurity 
was  expressed  in  amounts  of  carbon  dioxide  present  and  it  was  gen- 
erally considered  that  if  the  amount  of  this  compound,  in  any  place 
of  assembly,  did  not  exceed  a  certain  amount  the  air  was  pure  enough 
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for  human  needs.  Later  on  it  became  evident  that  the  carbon 
dioxide  content  was  not  so  important  as  had  at  first  been  thought 
and  attention  was  given  to  the  odoriferous  emanations  given  off  by 
the  body.  These,  naturally,  were  very  hard  quantitatively  to  esti- 
mate. At  present  we  are  told  that  neither  carbon  dioxide  nor  body 
odors  are  of  real  importance,  but  that  ventilation,  to  be  successful, 
should  keep  body  heat  and  humidity  below  a  certain  level,  so  that, 
practically,  good  ventilation  means  good  heat  elimination. 


Monitor  Ventilated  Building,  Massachusetts  Hospital  School 

It  is  a  matter  of  common  knowledge  that  in  any  hall  of  assembly 
the  air  in  the  balcony  seems  more  vitiated  than  the  air  upon  the 
floor.  It  is  certainly  hotter  and  also  it  is  more  foul  because  of  the 
odors'  which  arise.  Further,  we  all  know  that  in  case  of  fire  the 
first  instruction  is  to  get  as  near  the  floor  as  possible  to  escape  suffo- 
cation. It  is  probably  true,  as  well,  that  in  the  upper  strata  of  air 
there  would  be  more  carbon  dioxide;  for  it  is  against  reason  to  expect 
that  a  gas  so  little  heavier  than  air  will  be  found  near  the  floor  where 
there  is  any  degree  of  heat,  and  where  there  are  several  people 
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together  the  heat  arising  from  their  bodies  will  cause  enough  upward 
currents  to  carry  much  of  the  carbon  dioxide  with  it. 

Giving  due  consideration  to  these  previously  mentioned  theories, 
let  us  consider  how  we  may  ventilate  a  square  box  of  a  room  such  as 
might  be  used  for  school  purposes. 

If  we  are  to  obey  the  law  in  Massachusetts,  we  are  limited  in 
our  choice  of  ventilation  to  the  plenum  system  or  some  modification 
of  it.  The  law  directs  that  there  shall  be  outlets  near  the  floor  which 
shall  insure  the  removal  of  two  and  one-half  cubic  feet  of  air  per 
minute  for  each  foot  of  the  room.  There  shall  be  "inlets"  for  pure 
air  equal  to  the  amount  removed  and  at  such  height  from  the  floor 
as  to  "insure  proper  circulation."  If  the  room  is  to  be  used  as  a 
school,  the  air  may  be  supplied  by  pressure  through  the  floor  and  the 
outlet  may  be  through  grills  in  the  ceiling.  It  is  perfectly  evident  to 
anyone  visiting  a  school  after  a  class  has  been  in  session  for  an  hour 
or  more  that  the  air  comes  far  from  rivaling  the  purity  of  the  outside 
air.  If  it  did  there  would  be  no  need  to  consider  fresh-air  schools. 
The  efficacy  of  the  plenum  system  was  thoroughly  tested  at  the 
Massachusetts  Hospital  School  in  Canton  by  Dr.  John  E.  Fish  some 
years  ago.  Certain  rooms  that  were  as  thoroughly  equipped  as 
possible  for  ventilating  by  this  system  were  filled  with  a  dense 
smudge  and  it  was  found  that  the  rooms  were  cleared  of  the  smoke 
only  after  thirty  minutes. 

Apparently,  Connecticut  is  more  liberal  than  Massachusetts 
because  at  Fairfield,  in  that  state,  there  is  a  school  in  which  the  win- 
dows may  be  raised  somewhat  and  the  air  currents  diverted  upward 
by  glass  guards  placed  a  few  inches  inward  from  the  sash.  There 
are,  in  addition,  openings  on  the  inner  wall  near  the  ceiling  for  the 
vitiated  air  to  escape.  Those  who  have  visited  this  school  claim 
that  it  is  far  superior  to  any  ordinary  system  of  ventilation. 

We  may,  however,  ventilate  our  square  room  by  taking  out  all 
the  windows  on  one  or  more  sides.  We  should  then  have  an  open-air 
school  and  it  would  be  necessary  to  provide  special  protection  for  the 
pupils  in  cold  weather.  Occasionally  there  are  times,  with  the  win- 
dows removed  from  one  side  only,  when  pocketing  of  air  in  the  far 
side  of  the  room  may  occur.  Dr.  Fish  also  tested  this  possibility  by 
making  a  smudge  test  with  a  model  and  found  that  with  one  side 
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removed  and  a  gentle  wind  blowing  the  smoke  stayed  banked  in  the 
farther  side  of  the  model  for  a  considerable  period. 

Finally,  we  might  ventilate  the  room  by  an  opening  in  the  ceiling 
and  we  should  then  have  the  beginning  of  the  monitor  system.  We 
should  find,  however,  that  in  order  to  remove  the  vitiated  air  best  the 
ceiling  should  be  raised  in  its  center  to  a  peak  like  the  ceiling  in  the 
attic  of  a  house.  Dr.  Fish  made  some  experiments  in  the  sleeping 
wards  with  this  system  of  ventilation,  and  found  that  a  dense  smudge 
passed  out  of  the  room  in  a  few  seconds  when  the  monitor  windows 


TO  R.     >M  IWOew       C  LOSttl 


■A,isr-!)0\H        To      vtVTlLftTE       Vtt^K      0> 
"bV-tlPlNfC.pofVtH 


Cross  Section — Ward — Sharon  Sanatorium 

were  open.  These  experiments  at  the  Hospital  School  were  made  in 
1915  and  were  so  conclusive  that  no  building  has  since  been  erected 
on  the  grounds  of  that  institution  which  did  not  have  the  monitor 
system  of  ventilation.  Many  of  the  buildings  were  experiments  in 
architecture  and  frequently  far  from  pleasing  to  the  eye,  but  the 
ventilation  in  all  of  them  is  perfect;  that  is  to  say,  the  system  does 
what  no  other  system  has  been  known  to  do — it  make,s  the  air  inside 
the  buildings  seemingly  as  pure  as  out  of  door  air.  At  no  time  can 
foul  odors  be  detected,  nor  can  any  odors  which  arise  from  the  cook 
stove,  which  is  placed  directly  in  the  center  of  several  of  the  build- 
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ings,  be  detected  in  any  other  portions  of  the  buildings.  In  the 
infirmary,  even,  where  there  are  frequently  children  with  foul  dis- 
charging wounds,  there  are  never  any  bad  odors  to  be  detected. 

From  our  two  years'  experience  with  the  monitor  system  at  the 
Sharon  Sanatorium  we  have  gained  so  much  enthusiasm  that  we 
would  not  be  willing  to  have  another  building  constructed  which  was 
not  ventilated  in  this  way.  So  far  as  I  know,  there  is  but  one  school 
in  the  country  which  has  the  monitor  system.  This  is  in  Canton 
and  was  erected  largely  because  of  Dr.  Fish.  It  has  one  story  only 
and  architecturally  is  very  good  looking.  It  has  been  in  operation 
now  for  some  three  or  four  years  and  all  of  the  teachers  are  exceed- 
ingly enthusiastic.  Many  of  them  have  taught  in  other  schools  with 
other  systems  of  ventilation  and  it  is  their  impression,  although  no 
data  have  been  collected,  that  the  incidence  of  respiratory  disease 
amongst  the  pupils  is  much  less  than  in  an  ordinary  school  room. 
I  have  been  in  the  rooms  during  crowded  sessions  and  could  dis- 
tinguish none  of  the  customary  school  room  odors.  The  story  is  told, 
although  I  cannot  absolutely  vouch  for  it,  that  the  inspectors  said 
that  they  could  not  pass  the  building  as  it  was  contrary  to  law,  to 
which  the  committee  who  built  it  replied,  "We  do  not  care,  but  will 
you  condemn  it?"  To  this  the  inspectors  said,  "We  cannot  condemn 
it  because  it  is  perfect."  At  any  rate,  there  it  stands,  contrary  to 
Massachusetts  law;  the  best  ventilated  school  in  the  country. 

Some  of  the  advantages  of  the  monitor  system  are  apparent. 
Where  it  has  been  used  it  has  solved  the  problem  of  ventilation  and 
is  very  easily  regulated.  The  air  in  a  room  equipped  with  it  cannot 
be  detected  as  more  impure  than  outside  air,  and  at  the  same  time 
heat  may  be  present,  and  in  fact  should  be  present  for  the  success  of 
the  system,  so  that  extra  wraps  are  unnecessary.  Where  used  in 
schools  the  results  are  practically  as  good  as  in  an  open-air  school 
and  far  less  rigorous  for  the  pupils.  With  it  there  are  no  perceptible 
drafts  so  that  there  is  no  need  of  extra  clothing.  As  a  ventilating 
system  for  hospitals,  auditoria  and  other  places  of  assembly  it  would 
be  equally  desirable  although  possibly  not  always  practical. 

Some  of  its  disadvantages  are  that  it  will  not  work  of  itself. 
Some  little  attention  is  necessary  to  operate  it  with  success.  In  that 
connection  it  happened  that  one  cold  day  in  early  spring  I  made  a 
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trip  to  the  Canton  school  above  mentioned.  In  the  first  room  visited 
I  found  an  elderly  teacher  and  four  or  five  pupils.  The  monitors 
were  closed.  The  air,  while  not  bad,  was  not  perfectly  sweet.  While 
I  stood  there  the  teached  opened  the  monitors  a  moderate  degree,  and 
inside  of  thirty  seconds  the  air  was  perfectly  fresh  and  good.  On 
the  other  hand,  if  the  monitor  system  will  not  work  of  itself,  neither 
will  any  other  system,  so  that  this  objection  to  it  falls  by  its  own 
weight.  Another  disadvantage  is  that  many  architectural  problems 
are  presented  where  more  than  a  one  story  building  is  erected,  but 
these  are  not  insurmountable,  as  you  will  see  by  the  architectural 
drawing  presented.  One  other  disadvantage  is  that  a  little  more 
heat  is  required  but  this  is  not  excessive  in  amount,  and  a  few  tons 
of  coal  additional  is  hardly  to  be  put  in  the  balance  with  strong 
bodies  and  more  active  minds.  Still  another  objection  may  be  that 
it  would  be  hardly  practical  in  certain  noisy  or  dirty  places  in  the 
city.  It  is  very  possible  that  the  plenum  system  would  be  found 
necessary  to  properly  ventilate  many  city  buildings,  but  monitor 
ventilation  could  doubtless  be  modified  to  fit  particular  needs  so 
that  better  results  could  be  had  at  a  less  cost.  Its  use  has  only 
begun.  As  it  becomes  better  known  there  is  small  doubt  that  the 
demand  for  it  will  grow,  that  architecturally  it  will  be  made  pleasing 
and  that  those  who  fail  to  use  it  in  public  buildings  will  be  required 
to  give  good  reason  for  the  substitution  of  any  other  method  of 
ventilation. 

DISCUSSION. 

Dr.  Henry  Sewall,  Denver,  Col. :  I  would  like  to  ask  what  was  the 
shape  of  the  ceiling? 

Dr.  J.  W.  Brannan,  New  York  City :  Does  this  system  have  openings 
abovewards  to  which  air  goes  naturally,  or  is  it  drawn  out  artificially  ? 

Dr.  W.  a.  Gritfin,  Sharon,  Mass.:  No  artificial  method  of  withdrawing 
air.  It  is  as  though  the  people  living  in  the  room  were  living  in  a  chimney. 
The  air  enters  from  below. 

Dr.  J.  W.  Brannan,  New  York  City :  This  appeals  to  me  very  strongly. 
I  remember  some  years  ago  stopping  at  a  hotel  wTiere  the  kitchen  and  dining 
rooms  had  its  windows  opened  on  the  terrace  where  we  were  accustomed  to  sit 
at  dinner.  There  was  no  smell  anywhere.  I  came  home  one  evening  rather 
late  and  saw  lights  in  there  and  asked  the  proprietor  how  they  managed  to 
ventilate  it.  He  said,  "Very  simple;  come  down,  I  will  show  you."  There  was 
a  square  hole  in  the  ceiling  which  Went  up  to  the  roof  and  the  room  was 
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ventilated  perfectly.  I  often  spoke  to  architects  about  this  but  they  never 
were  able  to  throw  any  Hght  on  it.  In  our  schools  there  is  a  system,  or  some 
provision  for  it,  but  in  not  one  do  we  use  it.  It  is  put  in  in.  obedience  to 
public  opinion  to  have  some  system  of  ventilation.  In  the  last  building  put  up 
some  four  or  five  years  ago,  there  is  an  e.xhaust  draft  which  draws  the  air 
upwards  artificially  in  the  same  way  that  this  air  goes  up  natuturally.  We  have 
openings  in  all  windows.  The  theory  of  that  is  that  if  you  provide  suction 
upward  and  allow  air  to  come  in  from  below  the  air  will  come  in  itself. 
Tomorrow  when  I  speak  of  the  Open-Air  Schools  I  will  add  something  more 
to  it. 

Dr.  Harry  Lee  Barnes,  Wallum  Lake,  R.  I. :  I  would  speak  of  an  exper- 
ience I  had  in  our  dining  room.  It  is  a  building  30  x  40  and  we  had  a  monitor, 
quite  a  large  one.  It  produced  this  curious  result :  It  gave  such  a  strong  draft 
upward  that  it  drew  the  foul  air  and  ventilation  of  the  kitchen  odors  through 
the  dining  room  and  it  was  some  little  time  before  I  realized  what  was  the 
matter.  We  then  put  in  a  flue  straight  up  from  the  kitchen  two  feet  in 
diameter,  up  through  four  stories  to  the  roof.  That  ventilated  the  kitchen  so 
you  would  hardly  notice  any  odor  in  it  and  prevented  any  odors  being  drawn 
into  the  dining  room  through  the  monitor  roof. 

Dr.  Charles  C.  Browning,  Los  Angeles,  Cal. :  Some  years  ago  the  institu- 
tion in  which  I  was  interested  in  building  used  this  same  method,  although  we 
did  not  call  it  by  the  same  name,  of  ventilating  our  kitchen.  That  proved 
quite  satisfactory  there  and  we  were  fortunate  in  our  location.  We  did  not 
meet  with  the  inconveniences  that  Dr.  Barnes  has  just  mentioned.  Later,  in 
the  construction  of  a  house  in  which  there  was,  on  the  second  floor,  a  cross 
hallway,  that  was  not  as  well  lighted  as  we  had  hoped,  I  put  in  a  Louvre 
ventilator,  with  glass  in  the  top,  this  building  being  a  square  box  and  putting 
the  Louvre  ventilator  in  the  end.  That  was  sufficient  to  ventilate  that  hall 
perfectly,  an  item  which  I  had  not  had  so  much  in  mind.  It  was  a  rather 
satisfactory  effect  in  that  when  it  was  very  warm  the  hall  was  always  quite 
cool.  When  it  was  cold  it  did  not  make  so  much  difference.  But  we  could  let 
go  a  piece  of  floss  twenty  feet  back  in  the  hall  on  a  warm  day  and  see  it  move 
onward  and  then,  as  it  approached,  come  into  ventilator,  it  would  be  carried 
rapidly  up  and  also  we  could  take  a  piece  of  floss  and  go  outside  on  the  roof 
and,  when  the  sun  was  warm,  shining  through  a  glass,  that  piece  of  floss  would 
pass  out  there,  or  any  light  material  that  would  be  thrown  up  in  the  air.  So 
that  following  that  we  applied  it  to  a  ward  in  the  County  Hospital  in  Los 
Angeles  where  we  were  desirous  of  getting  some  special  Ught  on  the  tuber- 
culosis service,  and  the  sunlight  through  the  glass,  instead  of  proving  objection- 
able, has,  on  warm  days,  proven  rather  satisfactory. 

Dr.  W.  a.  Griffin,  Sharon,  Mass. :  Somebody  raised  the  question  of  the 
particular  shape  of  the  ceiling.  Dr.  Fish  took  an  old  hen-house  and  made 
smudge  tests  with  that  and  found,  when  smoke  rebounded,  that  there  were 
pockets  made  in  the  corners  for  a  considerable  period  of  time.    He  found  that 
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the  best  angle  was  45°.  Smoke  would  hit  the  ceiling  and  roll  up.  As  to  its 
efficiency,  Mr.  Webb  made  an  assembly  hall,  a  small  affair  75  x  45,  with  monitor 
roof;  one  cold  winter  night  that  hall  was  packed,  the  thermometer  was  6°  below 
zero  outside  and  a  northwest  blizzard  was  blowing,  many  ladies  were  there  with 
evening  dress  on  and  the  air  was  perfectly  sweet  and,  as  he  expressed  it,  "as 
good  as  on  your  veranda  in  summer  time  and  still  not  a  single  lady  felt  the  need 
of  an  extra  wrap." 


OPEN  AIR  SCHOOLS— PRESENT  STATUS  AND  RESULTS 
OBSERVED  IN  TEN  YEARS'  EXPERIENCE. 

By  JOHN  W.  BRANNAN,  M.D., 

NEW  YORK. 

Some  six  months  ago  our  President,  Dr.  Edson,  invited  me  to 
prepare  a  paper  for  this  meeting  on  the  present  status  of  open-air 
schools,  their  distribution,  and  the  results  observed  as  to  attendance 
and  scholarship  rank,  compared  with  similar  grades  indoors.  There 
was  strong  opposition,  he  wrote,  to  the  opening  of  fresh  air  classes 
in  the  public  schools  of  Denver  and  he  thought  it  would  be  helpful 
to  have  a  summing  up  of  the  experience  of  those  schools  in  which 
these  classes  had  been  long  established.  What  the  grounds  of  the 
opposition  were  I  did  not  learn.  It  would  have  been  well  had  I 
inquired  as  I  might  then  have  been  better  prepared  to  meet  them. 
They  were  probably  the  same  as  those  that  were  urged  in  the  East 
and  Middle  West,  when  it  was  proposed  to  admit  fresh  air  directly 
into  the  school  rooms  by  opening  the  windows  and  keeping  them 
open  throughout  the  daily  session.  As  Dr.  Edson  may  recall,  it  was 
only  after  several  weeks'  hesitation  that  I  ventured  to  accede  to  his 
kind  request.  It  is  now  fully  ten  years  since  our  Montreal  meeting, 
at  which  I  presented  a  paper  on  "Fresh  Air  in  Schools  and  Hospitals." 
Since  that  time  I  have  been  actively  engaged  with  more  or  less  success 
in  getting  fresh  air  into  the  hospitals  in  New  York  with  which  I  am 
connected,  but  it  is  only  occasionally  of  late  years  that  I  have  had 
time  or  opportunity  to  see  what  was  going  on  in  the  schools  of  the 
city.  Fortunately  for  our  purpose  I  have  secured  a  number  of  the 
reports  issued  from  time  to  time  by  the  Department  of  Education  of 
New  York,  particularly  one  entitled  "Open-Air  Classes  in  the  Public 
Schools  of  New  York  City  during  1919,"  written  by  Dr.  Josephine 
Baker,  Director  of  the  Bureau  of  Child  Hygiene  of  the  Department 
of  Health,  which  since  March,  1917,  has  had  medical  supervision  of 
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the  open-air  classes  of  the  public  schools.  These  reports  are  very 
complete  and  will  form  the  basis  of  my  talk  today,  together  with 
some  personal  visits  that  I  have  recently  made  to  a  number  of  the 
schools. 

Before  proceeding  to  a  consideration  of  the  results  obtained  in 
open-air  schools,  I  wish  to  quote  the  opening  words  of  a  report  on 
"Out-Door,  Open-Air,  and  Open-Window  Classes"  by  Miss  Adela  J. 
Smith,  Assistant  Director  of  Physical  Training  of  the  Department  of 
Education  of  New  York.  The  words  are  as  follows:  "Open-air 
schools  and  open-window  classrooms  in  the  public  school  organization 
are  the  outcome  of  the  beneficial  results  obtained  through  open-air 
treatment  of  respiratory  diseases,  particularly  pulmonary  tuber- 
culosis. Educational  hygienists  and  physicians  have  been  influenced 
thereby  to  adopt  similar  methods  for  the  health,  care,  and  treatment 
of  school  children,  who,  by  reason  of  tuberculous  affections,  poor 
nutrition  and  other  debilitating  conditions,  make  little  progress 
physically  and  mentally  in  the  environment  of  the  indoor  type  of 
classroom."  This  language  is  very  significant  and  gives  us  hope  for 
the  future,  coming  as  it  does,  not  from  a  physician,  nor  from  an 
official  of  the  Department  of  Health,  but  from  an  important  lay 
officer  of  the  Board  of  Eduation  itself. 

At  the  meeting  in  Montreal  I  stated  that  the  first  fresh-air  class 
in  New  York  had  been  opened  in  April,  1910,  and  had  been  followed 
by  four  more  the  next  year.  By  1917,  according  to  Dr.  Baker,  the 
number  had  increased  to  84,  and  by  January,  1920,  to  107.  She 
states  that  the  increase  is  only  limited  by  the  lack  of  classrooms 
available  for  the  purpose  and  the  lack  of  funds  to  provide  the  neces- 
sary equipment.  I  should  add  to  these  "lack  of  properly  trained 
teachers,"  perhaps  the  most  important  of  the  three.  In  the  five 
boroughs  of  the  city  there  are  now  115  classes  of  which  59  are 
located  in  Manhattan,  in  which  the  first  class  was  opened  in  1910. 

In  addition  to  the  above  classes,  which  are  technically  known  as 
open-air  or  fresh-air  classes  there  are  also  125  open-window  classes, 
the  organization  of  which  was  begun  as  long  ago  as  1913.  In  these 
classes  the  windows  are  kept  open  throughout  the  year,  but  there  is 
no  selection  of  children,  an  entire  regular  class  being  placed  in  each 
room.    It  should  be  noted  here  that  the  open-air  classes  are  ungraded,. 
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generally  containing  three  grades,  and  are  limited  to  twenty-five 
pupils,  whereas  the  regular  classes  may  contain  upwards  of  fifty  or 
more  children.  There  is  no  official  supervision*  of  the  open-window 
classes,  each  teacher  having  full  control  in  the  management  of  her 
class.  In  the  opinion  of  those  of  us  who  are  engaged  in  watching 
the  public  schools  from  the  outside,  the  organization  of  the  open- 
window  classes  is  one  of  the  most  interesting  and  promising  develop- 
ments of  the  fresh  air  movement  in  the  schools,  as  they  are  capable 
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of  indefinite  extension.  As  I  remember  it,  these  classes  owed  their 
origin  to  the  parents  of  normal  children  who  had  noticed  the  improve- 
ment in  health  of  the  anaemic  or  subnormal  children  in  the  open-air 
classes,  and  wished  their  own  children  to  do  their  school  work  in 
fresh  air  while  still  in  good  health.  There  is  no  rest  period  in  the 
open-window  classes,  but  extra  feeding  is  required,  especially  in  cold 
weather.  This  and  the  extra  clothing  equipment  are  provided  by  the 
parents.  I  shall  return  to  the  open-window  classes  later  and  now 
take  up  the  open-air  classes,  formerly  called  "anaemic"  classes. 

The  following  types  of  children  are  admitted  to  the  Open-Air' 
Classes: 
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1.  Children  exposed  to  tuberculosis  at  home  or  in  whose  family 
there  has  been  a  death  from  this  disease. 

2.  Children  who  have  had  tuberculosis  which  is  now  arrested 
or  cured. 

3.  Children  suffering  from  malnutrition. 

4.  Children  who  become  tired  easily  or  show  languor  or 
fatigue  before  the  end  of  the  day  and  on  this  account  are  unable  to 
carry  on  their  class  work. 

5.  Children  suffering  from  nervous  diseases  excepting  chorea. 

6.  Children  who  frequently  are  absent  because  of  colds,  bron- 
chitis, etc. 

7.  Children  suffering  from  cardiac  disease  who  are  recom- 
mended by  the  private  physician  as  being  proper  cases  for  these 
classes. 

The  above  classification  of  children  admitted  to  the  classes 
shows  the  wide  range  of  usefulness  of  the  classes.  The  second  group 
is  especially  important.  Formerly  children  discharged  from  day 
camps  or  sanatoria  as  arrested  cases  were  transferred  to  regular 
school  classes  and  relapse  was  not  infrequent.  I  remember  an 
unhappy  instance  of  this  kind  related  by  Dr.  Pratt  in  the  course  of 
the  discussion  on  this  subject  at  our  meeting  ten  years  ago.  Now 
that  these  arrested  cases  are  admitted  directly  to  an  open-air  class 
such  relapses  practically  never  occur. 

Results  of  Open-Air  Classes. 

All  the  teachers  are  enthusiastic  over  the  results  obtained  in 
their  classes  and  lament  the  fact  that  there  are  not  more  of  them. 
The  children  all  improve  physically  and  hold  their  gain  after  they 
are  discharged  into  the  regular  classes.  It  would  be  better,  of  course, 
if  they  could  remain  permanently  in  the  open-air  classes,  but  room 
must  be  made  for  others  whose  condition  demands  it.  Most  of  the 
children  improve  also  in  their  school  work  as  shown  by  their  gain  in 
scholarship  rank.  One  teacher  stated  that  some  children  whose 
record  cards  showed  that  they  had  required  two  terms  in  their  former 
classes  to  cover  the  work  of  one  grade  were  able,  in  the  open-air  class, 
to  accomplish  it  in  one  term.    Others  could  do  the  work  of  two 
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grades  in  a  single  term,  or  three  grades  in  the  two  terms  of  the  year. 
There  were  other  instances  of  children  who,  because  of  their  physical 
condition,  could  not  hold  up  under  the  work  of  the  ordinary  school 
room  and  could  not  come  at  all  during  a  great  part  of  the  year; 
these  same  children  were  now  in  the  open-air  class  doing  the  work 
with  the  other  children  with  practically  no  absence  at  all.  Another 
teacher,  who  was  completing  her  first  year  in  an  open-air  class,  said 
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that  she  knows  she  could  not  have  stood  the  work  in  an  ordinary 
school  room  as  she  was  miserable  at  the  beginning  of  the  year,  fol- 
lowing an  operation.  She  had  not  had  a  single  cold  during  the  entire 
year  and  looked  the  picture  of  health. 

A  third  teacher  had  had  cold  after  cold  while  teaching  in  a 
parochial  school,  and  for  six  months  was  under  treatment  by  Dr. 
Holbrook  Curtis  for  laryngitis  with  cough  and  at  times  complete  loss 
of  voice.     After  coming  to  the  open-air  class  she  had  had  a  slight 
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return  of  cough  in  January  three  years  ago,  but  had  had  no  attack 
since.  I  talked  with  her  a  few  days  ago  and  her  voice  certainly 
seemed  in  perfect  condition.  When  I  asked  if  any  of  the  children 
had  gained  a  grade  she  waved  her  hand  toward  them  and  replied 
with  just  a  tinge  of  feeling:  "They  are  not  physically  capable  or 
they  would  not  be  here."  She  insisted,  however,  that  they  were  all 
maintaining  the  grades  in  which  they  entered  the  class. 


Pasadena  Open  Air  School 

In  all  the  classes  visited  the  results  were  the  same,  marked  im- 
provement of  all  the  children  and  a  gain  in  scholarship  rank  in  most. 
The  teachers  also  maintain  a  vigorous  state  of  health  and  are  happy 
in  their  work. 

Passing  on  now  to  the  official  reports  and  expressions  of 
opinions  of  the  directors  and  medical  inspectors  and  teachers  of  the 
Glasses,  I  shall  avoid  as  much  as  possible  those  of  a  statistical  nature. 
Dr.  Baker,  who  found  the  open-air  classes  of  all  kinds  well-estab- 
lished when  she  took  charge  in  1917,  but  who  has  systematized  the 
wtork  and  made  it  complete  in  every  detail,  is  most  emphatic  in 
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insisting  upon  the  gain  both  in  health  and  scholarship  of  practically 
all  the  children  in  these  classes.  Her  opinion  is  based  upon  reports 
and  tables  supplied  by  the  teachers.  One  report  was  of  367  children 
who  had  been  followed  up  for  two  years  after  discharge  from  open- 
air  classes,  and  it  had  been  found  that  all  had  continued  in  good 
physical  condition,  able  to  carry  on  the  work  of  their  regular  grades. 
In  another  group  discharged   to  regular  classes,  417   had  gained 
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weight,  two  had  remained  the  same,  and  none  had  lost.  In  scholar- 
ship 116  had  improved,  the  others  remained  the  same,  none  having 
retrograded.  Dr.  Baker  ends  by  stating  that  it  was  not  necessary  to 
return  a  single  child,  discharged  during  the  year,  to  an  open-air 
class  because  of  loss  in  weight,  or  because  the  physical  condition 
became  so  bad  that  it  could  not  carry  out  the  work  in  a  regular  class. 
These  results  he  attributes  to  the  careful  selection  for  discharge  by 
the  medical  inspectors,  and  to  the  further  fact  that  the  children  con- 
tinue to  live  as  they  were  taught  to  do  in  the  open-air  classes. 

The  results  of  Dr.  Baker's  experimental  studies  in  the  early' 
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spring  of  1916  and  the  winter  of  1916  and  1917,  four  months 
altogether  in  the  two  periods,  are  very  convincing.  There  were  three 
classes  of  children — Class  A,  an  open-window  class,  ventilated  by 
natural  methods  only  (windows),  with  temperature  kept  between 
50°  and  60°;  Class  B,  also  ventilated  by  open  windows  only,  but 
with  temperature  kept  at  68°;  and  Class  C,  with  closed  windows  and 
ventilated  only  by  the  plenum  system,  with  temperature  kept  at  68". 


Santa  Barbara,  Open  Air  School 


On  a  comparison  of  the  results  in  the  various  classes  it  appeared  that 
in  Class  C  (closed  windows)  the  absences  due  to  respiratory  disease 
were  32  per  cent  higher  than  in  Class  B  (open  windows,  temperature 
68°)  and  40  per  cent  higher  than  in  Class  A  (open  windows  but 
temperature  from  50°  to  60°),  and  Dr.  Baker's  conclusions  are  that 
children  in  class  rooms  with  closed  windows,  ventilated  only  by 
mechanical  means,  are  much  more  subject  to  respiratory  diseases 
severe  enough  to  keep  them  from  school  attendance  than  are  children 
in  class  rooms  kept  at  the  same  or  lower  temperature  but  ventilated 
""wholly  by  open  windows.     Elsewhere  Dr.  Baker  asserts,  as  do  other 
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observers,  that  the  lower  temperature  in  the  open-air  classes  the 
greater  gain  in  health  of  the  children,  due  largely  to  their  increased 
appetite  caused  by  the  colder  air.  It  is  always  noticed  that  the 
appetite  of  the  children  falls  off  in  the  spring,  with  the  first  coming 
of  warmer  weather. 

Dr.  Baker  adds  "that  we  all  know  that  the  children  in  the 
kindergarten  and  first-year  classes  are  better  physically  than  they 
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will  be  after  going  to  school  for  several  years"  and  pleads  to  have  the 
advantages  of  the  open-air  classes  given  to  all  the  school  children  to 
the  end  that  they  might  leave  school  at  least  physically  normal. 
A  few  words  about  the  open-window  classes  and  I  am  done. 

Open-Window  Classes. 

Dr.  S.  Ogden  Woodruff,  who  was  Medical  Inspector  of  Open- 
Air  Classes  during  the  years  when  the  New  York  Tuberculosis  Com- 
mittee was  more  active  than  at  present  in  promoting  fresh  air  in  the 
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schools,  wrote  in  1915  of  the  approval  of  the  open-window  classes 
expressed  by  the  principals  and  teachers.  One  principal  said  that 
he  "had  found  the  open-window  class  of  distinct  advantage  to  the 
pupils.  Among  my  girls  there  were  several  with  little  physical 
strength  whose  record  of  attendance  in  previous  classes  was  very 
poor.  This  term,  under  the  invigoration  Of  much  fresh  air,  their 
attendance  has  been  a  great  improvement."  He  speaks  of  four  girls 
in  particular,  whose  records  during  the  previous  year  of  absence  due 


to  illness  had  been  32  days;  48^  days;  49|  days  and  21  days.  This 
term  in  the  open-window  class  their  records  are  one  day  absent; 
seven  days  absent  (ulcerated  tooth);  one-half  day  absent;  one-half 
day  absent,  or  nine  days  in  all  as  against  151  days.  "The  other 
pupils  have  made  a  splendid  attendance  record,  and  have  measured 
up  well  to  physical  fitness  since  the  beginning  of  the  open-window 
class." 

In  public  shool  158,  Manhattan,  there  is  a  class  which  is  of  much 
interest  in  that  it  is  composed  of  normal  average  boys,  but  the  full 
routine  of  the  open-air  class  is  followed  except  that  the  rest  period  is 
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omitted.  This  class  has  been  conducted  for  six  years,  a  new  class 
each  term,  making  twelve  classes  in  all.  The  register  has  always 
been  over  forty  pupils.  Each  term  the  class  has  been  the  banner 
class  of  the  district  in  scholarship.  The  attendance  has  also  been 
the  best  of  the  district.  The  teacher  in  charge  finds  the  boys  do 
much  better  work,  more  of  it,  can  concentrate  better  and  require  less 
home  work  than  those  in  regular  classrooms.     This  is  of  great  im- 
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Open  Window  Class  Room,  San  Francisco 

portance  when  you  consider  what  the  home  conditions  are,  especially 
in  the  poorer  quarters  of  the  city.  The  teacher  states  that  he  him- 
self is  never  fatigued,  is  always  able  to  do  more  work  himself  and 
finds  he  can  maintain  his  interest  throughout  the  entire  day.  I 
visited  this  class  two  days  ago  and  talked  with  the  teacher  and  some 
of  the  boys.  He  looked  as  hard  as  a  nut  and  the  boys  were  as  husky 
a  looking  lot  of  youngsters  as  one  could  wish  to  see.  This  school 
demonstrates  what  could  be  done  with  all  school  children  if  they 
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were  placed  and  kept  under  proper  conditions  throughout  their  school 
life. 

I  will  close  with  the  following  summary  of  the  results  obtained 
in  the  open-air  classes: 

1.  All  children  improve  in  their  phyiscal  condition. 

2.  Most  of  them  also  gain  in  their  school  work. 

3.  All  learn  hygienic  living  conditions. 

4.  All  follow  rules  to  maintain  health. 

5.  Most  have  their  physical  defects  corrected. 

6.  Cardiac  cases  markedly  improve. 

7.  Arrested  cases  of  tuberculosis  have  no  relapse. 

8.  Cases  exposed  to  tuberculosis  "maintain  good  health  and  do 
not  acquire  the  disease. 

9.  The  children  learn  to  eat  proper  food  and  to  like  it. 

DISCUSSION. 

TiiE  President  :  Years  ago  I  said  I  did  not  see  why  we  waited  until  chil- 
dren had  tuberculosis,  or  broke  down,  before  we  gave  them  fresh  air  in  schools. 
I  still  hold  to  that  behef.  I  do  not  believe  any  attention  to  invalidism  will 
make  up  for  air  in  the  schools. 

Dr.  Henry  Sewall,  Denver,  Col.:  The  ridiculous  three  minutes  is  not 
enough  for  discussion  on  this  subject,  but  one  can  only  outline.  By  empirical 
means  we  establish  certain  sequences  in  nature  and  then  we  seek  to  find  out 
why  we  get  these  sequences  and  you  establish  a  scientific  truth.  For  a  long 
time  the  call  for  good  air  has  been  investigated,  with  the  popular  conclusion 
that  the  whole  subject  of  ventilation  is  determined  by  the  physics  of  the  air  as 
regards  moisture.  I  quite  agree  with  Rosenow,  of  Harvard,  that  there  is  a 
biological  and  immunological  factor  that  is  probably  effective.  For  many  years 
I  have  been  making  observations  which  tend  to  show  why  these  good  results 
are  often  obtained.  Going  into  a  crowd  on  certain  occasions  one  gets  a 
bronchial  reaction  of  the  most  disagreeable  kind.  It  is  very  much  like  hay  fever, 
which,  however,  is  limited  to  the  bronchi.  I  have  satisfied  myself  that  this  is 
an  anaphylactic  phenomena.  I  cannot  go  into  experimental  matters.  I  have 
taken  guinea  pigs,  sensitized  with  horse  serum,  reacting;  with  volume  of  horse 
serum  these  guinea  pigs  would  desensitize  at  once.  That  is  to  say  we  have  a 
biological  condition  determined.  I  cannot  say  whether  it  enhances  on  the 
sensitized  corporosity.  I  only  say  that  it  is  very  significant  that  conditions 
which  produce  bad  air  are  the  conditions  which  produce  the  reaction  and  I  am 
personally  convinced  that  we  have  here  two  conditions  which  the  Doctor  has 
been  able  to  modify  by  these  open  windows  and  so  on;  one  is  the  purely 
biological  reaction  which  these  children  manifest  above  all  others  and  uncon- 
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sciously,  and  the  other  is  the  physiological  reaction  which  necessarily  is  deter- 
mined by  heat  and  humidity  because  the  heat  regulating  apparatus  is  funda- 
mentally the  important  apparatus  of  the  body.  To  have  this  adventitious 
biological  effect,  if  these  are  the  two  factors,  it  makes  the  thing  a  pure  bit  of 
mechanics  and  we  know  what  to  do  with  our  children.  You  don't  have  to 
freeze  them  by  cold  air,  you  can  keep  them  perfectly  comfortable,  but  keep  up 
the  physiological  skin  reaction  'and  remove  effluvia. 

Dr.  Philip  King  Brown,  San  Francisco,  Cal.:    The  British  Ministry  of 
Health  published  the  report  of  Sir  George  Newman  on  690,000  children  in 


England.  This  was  England's  answer  to  the  question  why  their  young  men 
were  unfit  for  war.  The  preliminary  survey  was  intended  to  shrow  just  where 
the  trouble  began;  20%  of  the  children  were  unfit  for  education  in  the  state  in 
which  they  were  at  that  time.  It  seems  to  me  that  is  a  thing  which  we  ought 
to,  in  a  Society  like  this,  be  responsible  for,  having  this  matter  investigated  in 
this  country.  I  would  ask  Dr.  Swan  whether  their  work  in  Rochester  has  not 
been  significant  enough  to  warrant  widespread  publication  of  their  results,  that 
we  may  stimulate  by  such  papers  as  this,  to  carrv-  all  over  this  country*  some 
sort  of  propaganda  bearing  upon  the  health  of  children  in  order  that  we  may 
circumvent  some  of  these  conditions  which  were  glaringly  apparent  in  38%  of 
discarded  men  in  this  country. 
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Dr.  Henry  D.  Chadwick,  Westfield,  Mass.:  At  Westfield  we  have  a 
sanitarium  school  with  an  average  attendance  of  ISO.  These  children  get  two 
and  a  half  hours  a  day  and  remain  with  us  from  one  year  to  three  years.  They 
improve  in  health  and  at  the  same  time  are  able  to  keep  up  with  grade  work  at 
home  so,  when  they  return  to  their  homes  after  one  to  three  years,  they  can 
continue  with  their  own  classes  and  sometimes  are  a  class  ahead.  It  seems  to 
me  that  half-day  sessions  are  sufficient  for  a  child  up  to  at  least  fourth  grade  to 
attend  school.  Furthermore,  we  find  that  children  improve  better  during  the 
school  months  of  the  year  than  they  do  during  July  and  August  when  they 
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have  no  school.  That  is,  that  school  period  of  two  hours  is  really  an  additional 
rest  period  and  they  have  to  keep  quiet.  In  order  to  determine  the  relation  of 
malnutrition  to  tuberculosis,  I  recently  was  instrumental  in  having  a  survey 
made  of  the  children  in  the  Westfield  public  schools.  We  weighed  and  measured 
all  the  children  of  nine  schools,  a  total  of  over  2,800  children.  We  found  there 
was  an  average  percentage  of  malnutrition  of  32%,  counting  those  as  being  mal- 
nourished 7%  or  more  underweight,  32%  of  them  showed  malnutrition.  By 
grades  the  interesting  thing  showed  that  the  kindergarten  had  32  %  of  malnutri- 
tion. The  first  and  second  grades  had  28%,  even  less  than  the  kindergarten,, 
which  shows  that  the  children  coming  to  school  are  in  very  poor  condition.  The 
percentage  increased  to  36%  in  our  school  of  over  600  children  where  the  chil- 
dren came  from  Polish,  Lithuanian  and  Bohemian  homes,  entire  percentage  rate 
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of  28^"^.  In  a  school  of  over  300,  where  the  children  came  from  well-to-do, 
the  malnutrition  was  40%.  In  the  kindergarten  in  Polish  18%;  in  the  kinder- 
garten of  the  well-to-do  the  percentage  was  40%.  Another  interesting  point 
was  that  the  children  of  fifth,  sixth,  seventh  and  eighth  grades  from  the  Polish 
and  Bohemian  families  had  the  highest  percentage  of  all  the  schools  in  town, 
while  the  percentage  of  malnutrition  in  children  from  same  families  in  kinder- 
garten to  fourth  had  a  percentage  of  28%  below  the  average. 

The  President:  My  purpose  in  asking  Dr.  Brannan  to  write  this  paper 
was  to  provide  myself  with  data  for  definite  use  on  this  subject.  I  am  not 
encroaching  on  Dr.  Webb.  They  are  having  a  scrap  out  in  my  part  of  the 
country.  One  of  my  friends  asked  me  if  I  could  give  her  what  had  been  accom- 
plished so  that  she  would  have  working  arguments,  weapons,  to  take  before  the 
school  board.  I  hope  Dr.  Chadwick  will  extend  his  remarks.  I  will  see  that 
they  are  not  cut  down  by  the  Recorder.  I  would  like  to  see  this  Society  have 
a  committee  so  we  could  publish  these  statistics  and  circulate  them. 

Dr.  Collins  H.  Johnston,  Grand  Rapids,  Mich.:  I  would  like  to  sup- 
plement the  remarks  of  the  last  speaker  by  saying  we  had  a  survey  of  school 
children  of  Grand  Rapids  in  the  same  fashion,  where  we  have  24,000  children. 
We  found  twice  as  much  malnutrition  in  the  schools  where  the  well-to-do  and 
rich  attend  as  in  the  poor.  We  found  the  lowest  malnutrition  in  the  Roman 
Catholic  on  the  west  side,  we  found  25%  instead  of  40%,  and  in  the  "high- 
toned"  we  found  as  high  as  40% .  Grand  Rapids  was  the  first  city  in  the  state, 
and  one  of  the  first  in  the  country  in  1910  to  adopt  fresh  air  schools.  We  went 
on  in  a  rather  careless  fashion  and  made  up  our  mind  the  best  plan  was  to 
build  one  large  central  fresh  air  school  with  ten  or  fifteen  rooms.  Since  the 
survey  we  have  become  convinced  of  the  fact  that  there  are  so  many  children, 
7%  or  more,  below  normal  in  every  school  in  the  city  and  we  now  contemplate 
having  one  or  two  fresh  air  rooms  for  every  school  building  erected  in  the  city. 

Dr.  E.  O.  Otis,  Boston,  Mass.:  I  do  think  it  is  a  very  extraordinary 
thing  in  Dr.  Chadwick's  cases,  all  of  whom  were  tuberculous,  he  has  cured  them 
of  tuberculosis  in  a  year  and  a  half  and  he  has  sent  them  to  school  two  hours 
and  a  half  a  day  and  returned  them  to  the  grade  in  which  they  would  have 
been,  and  yet  we  see  in  our  ordinary  primary  and  secondary  and  grammar 
schoob  the  school  day  is  five  hours.  Now  then,  if  Dr.  Chadwick  accomplishes 
that  in  two  and  a  half  hours  it  seems  to  me  there  is  something  to  be  done  to 
revise  the  school  curriculum,  that  the  children  should  not  be  kept  in  school  five 
hours.  It  would  be  better  to  keep  them  in  the  open  air  school  two  and  a  half 
hours  a  day  instead  of  five  hours. 

Dr.  Charles  C.  Browning,  Los  Angeles,  Cal. :  If  you  wish  to  get  statis- 
tics I  think  you  may  be  aided  in  that  by  corresponding  with-  Dr.  N.  K.  Foster, 
of  Oakland,  Cal.  When  the  first  paper  was  read  on  this  subject  I  secured  some 
slides,  returning  to  California  and  showing  Dr.  Forster,  he  was  much  interested 
in  this  work  so  I  turned  it  over  to  him  and  he  was  at  that  time  Director  of 
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Health  and  Development  of  the  Schools  of  Oakland,  the  first  school  in  the  state 
to  establish  such  a  position.  We  kept  very  accurate  data  and  other  schools 
have  been  established.  One  advantage,  too,  in  securing  these  open-air  schools 
is  to  attract  the  attention  of  the  parents  and  school  authorities  to  the  health, 
and  we  have  found  it  very  easy  in  Los  Angeles,  where  we  could  get  open-air 
schools,  we  can  always  get  extra  diet  for  these  poorly  nourished  children  and 
so  one  element  is  added  to  another  until  I  think  that  the  open-air  school  is 
rather  the  entering  wedge  for  better  sanitation  to  other  schools. 

Dr.  W.  a.  Griffin,  Sharon,  Mass. :  I  have  always  been  a  firm  advocate 
for  the  open-air  schools,  but  in  this  climate,  at  least,  there  is  a  large  element  of 
expense  connected  with  them.  The  children  must  always  be  well  wrappd  up; 
frequently  they  have  to  have  extra  feeding  as  well.  I  tried  to  tell  you  yesterday 
that  possibly  it  would  not  be  so  necessary  to  have  open-air  schools  if  you  have 
ventilation  by  the  monitor  system.  I  think  many  of  you  were  skeptical,  but  if 
any  of  the  members  who  are  going  to  Boston  will  take  the  trouble  to  go  out 
to  Canton,  to  the  Massachusetts  Hospital  School,  and  see  Dr.  Fish  and  see  the 
plan  in  operation,  I  am  sure  there  will  be  many  converts  to  that  system.  There 
he  has  a  large  number  of  crippled  children,  all  of  them  undernourished  when 
they  came  to  him,  and  sickly,  and  you  would  be  surprised  to  see  what  vigourous 
children  they  are,  even  though  they  may  be  husthng  around  the  grounds  on 
crutches.  I  am  sure  he  would  be  very  glad  to  meet  any  member,  or  the  com- 
mittee, at  any  time  and  explain  the  whole  system  to  them. 

Dr.  Charles  W.  Crankshaw,  Newark,  N.  J.:  I  would  suggest,  if  you 
are  interested  in  this  subject,  you  can  get  additional  data  from  Dr.  George  J. 
Holmes,  Medical  Supervisor  of  the  Public  School  System  in  Newark,  N.  J.  You 
may  also  have  read  the  experiments  conducted  by  Dr.  C.  A.  Winslow  of  Yale, 
who  was  formerly  the  Chairman  of  the  Committee  for  Ventilation  in  New  York 
City  and  his  investigations  were  qtiite  exhaustive.  From  these  two  gentlemen 
you  can  get  additional  matter. 

Dr.  J.  W.  Brannan,  New  York  City :  You  have  given  so  much  time  to 
my  subject  that  I  do  not  wish  to  impose  any  more  upon  the  members.  I 
would  like  to  say  that  in  undertaking  this  work  in  New  York  and  practically 
everywhere,  we  have  all  of  us  had  in  mind  the  getting  of  fresh  air  into  all  school 
classes.  This  is  a  fraction  of  one  per  cent,  while  these  schools  have  increased 
ten  times  in  ten  years;  the  school  population  has  increased  from  500,000  to 
900,000;  while  we  are  gaining  we  will  never  get  there  at  that  rate.  It  has 
brought  about  better  ventilation  of  schools.  In  all  classes  the  windows  are 
opened  four  times  during  the  school  day:  twice  in  the  morning  and  twice  in 
the  afternoon  for  five  minutes  each  time,  while  the  children  are  put  through 
setting-up  exercises.  So  you  have  two  features  of  advantage:  the  exercise  and 
also  the  open  air.  I  should  be  very  glad  if  some  of  the  other  gentlemen  who 
are  familiar  with  what  has  been  done  in  other  cities  would  let  me  know.  I 
have  not  taken  the  time  or  opportunity  of  finding  out  what  has  been  going  on 
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in  the  last  ten  years.  What  I  talked  of  ten  years  ago  was  what  had  been  done 
up  to  that  time.  What  they  have  done  in  Providence  I  do  not  know.  Dr.  Otis 
could  not  tell  me  exactly  what  they  were  doing  in  Boston  and  these  were  two 
of  the  cities  in  which  the  movement  began.  What  they  are  doing  in  Chicago 
I  do  not  know. 


LYMPHOCYTOSIS  AS  A  DIAGNOSTIC  SIGN  OF  CHRONIC 
PERIAPICAL  DENTAL  INFECTION  IN  ADULTS. 

By  JUDSON  DALAND,  M.D., 

PHILADELPHIA,  PA. 

A  Study  of  the  leucocytes  in  chronic  focal  infection  gradually 
produced  the  impression  that  lymphocytosis  and  leucopaenia  were  of 
frequent  occurrence.  If  this  impression  were  true  it  would  constitute 
a  valuable  diagnostic  sign,  not  only  of  the  probable  existence  of  a 
focus  of  infection,  but  would  also  prove  that  the  toxins  or  micro- 
organisms were  entering  and  influencing  the  blood,  even  in  the 
absence  of  any  one  of  the  many  well  recognized  secondary  manifesta- 
tions, as  for  example,  arthritis,  myocarditis,  arteritis,  nephritis, 
neuritis,  neurasthenia,  anemia,  etc.  Moreover  lymphocytosis  and 
leucopaenia  would  make  imperative  the  prompt  removal  of  a  focus 
of  infection  in  a  doubtful  or  unfavorable  case,  in  order  to  safeguard 
the  patient  from  secondary  manifestations  some  of  which  could 
permanently  impair  the  function  of  an  important  or  vital  organ. 

Obviously  a  local  focus  of  infection,  so  situated  that  no  toxins 
nor  micro-organisms  could  enter  the  blood,  would  produce  no  change 
in  the  leucocytes. 

With  these  ideas  in  view  a  statistical  study  of  the  leucocytes 
was  made  in  one  hundred  cases  of  chronic  periapical  infection  in 
adults,  and  in  order  to  simplify  the  problem,  all  cases  complicated 
by  a  focus  of  infection  elsewhere  were  excluded,  as  different  micro- 
organisms produce  different  effects  upon  the  leucocytes. 

A  marked  difference  of  opinion  exists  as  to  the  normal  number 
of  leucocytes  in  health.  Many  pioneers  in  the  study  of  the  leuco- 
cytes were  of  the  opinion  that  10,000  per  cm.  was  normal  whereas 
today  most  observers  consider  that  number  pathological.  Physiolog- 
ically, within  certain  limits,  the  number  of  leucocytes  vary,  so  that 
no  single  number  could  be  normal  and  furthermore  there  may  be 
individual  peculiarities. 
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After  such  reflection  the  writer  believes  that  most  authorities 
would  agree  that  the  following  statements  are  conservative.  In  the 
adult  7,500  leucocytes  per  cm.  is  average  normal;  the  physiologic 
range  is  between  6,500  and  8,500;  10,000  per  cm.  or  more  represents 
leucocytosis;  and  5,000  or  less  represents  leucopaenia.  Thirty-eight 
per  cent  of  small  and  large  lymphocytes  represents  the  beginning  of 
lymphocytosis;  eighty  per  cent  or  more  indicates  the  beginning  of 
polymorphonuclear  increase  and  less  than  sixty-five  per  cent  repre- 
sents the  beginning  of  polymorphonuclear  decrease. 

Assuming  that  thirty-eight  per  cent  or  more  lymphocytes  in 
adults  represents  lymphocytosis,  in  one  hundred  cases  of  chronic 
periapical  infection,  lymphocytosis  was  present  in  fifty-four,  chiefly 
due  to  an  increase  in  the  small  lymphocytes.  The  lymphocytes  in 
lymphocytosis  varied  between  thirty-eight  and  sixty-two  per  cent. 
The  average  percentage  of  small  lymphocytes  in  the  fifty-four  cases 
of  lymphocytosis  for  forty  per  cent  and  the  average  of  the  large 
lymphocytes  was  four  per  cent,  making  a  combined  average  of  forty- 
four  per  cent.  In  four  cases  the  large  lymphocytes  were  increased 
in  number  for  unknown  reasons.  The  increase  in  lymphocytes  is 
usually  associated  with  a  corresponding  decrease  in  the  polymorpho- 
nuclear cells.  Twenty-four  of  the  fifty-four  cases  of  lymphocytosis 
were  associated  with  leucopaenia.  As  the  average  number  of  leuco- 
cytes in  the  fifty-four  cases  of  lymphocytosis  was  only  5,800  per  cm., 
in  some  cases  the  increase  in  lymphocytes  was  relative  and  not 
absolute. 

Leucopaenia  was  present  in  fifty- four  cases,  assuming  that  5,000^ 
leucocytes  per  cm.  or  less  represents  leucopaenia. 

A  study  was  made  of  the  leucocytes  in  one  hundred  cases  of 
chronic  disease  in  adults  where  no  focal  infection  could  be  diagnosed 
and  in  only  two  was  lymphocytosis  present,  one  showing  thirty-eight 
per  cent  and  the  other  thirty-eight  and  five-tenths  per  cent.  Leuco- 
paenia occurred  in  six  cases. 

If  lymphocytosis  is  due  to  periapical  infection,  the  lymphocytosis 
should  diminish  ot  disappear  if  all  infection  be  removed.  In  one 
case,  after  the  removal  of  the  infected  teeth,  the  lymphocytes  grad- 
ually decreased  from  sixty  to  thirty-seven  per  cent,  the  possibility  of 
infection  of  certain  of  the  infected  teeth  could  not  be  absolutely 
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excluded.  In  another  case  a  decrease  from  forty-three  and  five- 
tenths  per  cent  to  thirty-one  and  five-tenths  per  cent  occurred  in 
seven  and  one-half  weeks.  In  cases  complicated  by  advanced 
disease,  such  as  cardiovascular  sclerosis  occurring  in  the  aged  and 
obese,  the  disappearance  of  lymphocytosis  may  require  several 
months.  As  a  rule  persistent  lymphocytosis  indicates  the  existence 
of  an  undiscovered  focus  of  infection. 

Chronic  periapical  infection  shows  the  largest  percentage  of 
lymphocytosis  and  leucopaenia.  Multiple  infections,  based  upon  a 
study  of  twenty  cases  was  next  in  frequency  showing,  lymphocytosis 
fifty  per  cent  and  leucopaenia  twenty-five  per  cent.  Tonsillar  infec- 
tion showed  lymphocytosis  forty  per  cent  and  leucopaenia  forty  per 
cent,  based  upon  a  study  of  twenty  cases.  Dental  and  tonsillar 
infection  showed  lymphocytosis  twenty-four  per  cent  and  leucopaenia 
forty-four  per  cent,  based  upon  a  study  of  twenty-five  cases.  It 
would  appear,  therefore,  that  the  percentage  of  lymphocytosis  and 
leucopaenia  is  greatest  in  periapical  infection  and  almost  as  great  in 
multiple  infection,  less  in  tonsillar  infection  and  least  in  dental  and 
tonsillar  infection.  As  there  were  so  few  cases  under  the  heading  of 
multiple,  tonsillar  and  dental  and  tonsillar,  these  comparisons  are 
only  suggestive  and  not  final. 

In  thirty-three  cases  cultures  were  made  from  the  apex  or  the 
roots  of  the  teeth  and  from  material  secured  by  curettage  of  the 
socket  and  in  twenty-three  the  streptococcus  hemolyticus  was  found, 
in  nine  the  streptococcus  viridans  and  in  one  a  streptococcus.  Fre- 
quently the  streptococcus  was  found  in  pure  culture  uncontaminated. 
It  is,  therefore,  probable  that  most  cases  of  chronic  periapical  dental 
infection  are  due  to  streptococci  and  that  the  hemolytic  is  much  more 
frequent  than  the  viridans.  Where  a  periapical  infection  is  in  com- 
munication with  the  mouth  cavity  the  streptococcus  hemolyticus  or 
viridans  is  usually  replaced  by  a  streptococcus,  in  association  with 
staphylococcus  aureus,  and  other  contaminating  organism  from  the 
mouth,  and  these  organisms  are  usually  less  apt  to  produce  less 
systemic  injury. 

An  area  of  chronic  periapical  dental  infection  not  communicat- 
ing with  the  mouth  cavity  is  usually  composed  of  streptococci  and 
inflamed  tissue  and  seldom  contains  pus,  contrary  to  the  prevailing 
opinion  that  it  is  always  purulent. 
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Conclusions. 

1.  Small  cell  lymphocytosis  with  a  corresponding  decrease  in 
the  polymorphonuclear  cells  is  an  important  diagnostic  sign  of  peri- 
apical infection,  the  value  of  which  is  increased  when  leucopaenia 
co-exists. 

2.  Lymphocytosis  occurred  only  twice  in  one  hundred  cases  of 
chronic  disease  where  no  focal  infection  existed. 

3.  Lymphocytosis  indicates  that  toxins  or  streptococci  or  both 
are  entering  the  blood. 

4.  Lymphocytosis  usually  disappears  in  from  five  to  eight 
weeks  after  the  removal  of  all  focci  of  infection. 

5.  Lymphocytosis  persisting  after  the  removal  of  periapical 
infection  usually  indicates  the  presence  of  an  undiscovered  focus  of 
infection. 

6.  The  organism  that  produces  lymphocytosis  is  usually  the 
streptococcus  hemolyticus  or  viridans. 

7.  Chronic  periapical  infection  is  usually  non-purulent. 

DISCUSSION. 

Dr.  F.  J.  Dever,  Bethlehem,  Pa.:  My  attention  was  drawn  to  the 
lymphocytosis  in  focal  infection  while  working  with  Dr.  Daland  in  Philadelphia 
and  since  my  residence  in  Bethlehem  I  have  been  working  at  it  and  found  it  of 
great  diagnostic  value.  I  think  the  lymphocytosis  is  present  in  any  focal  infec- 
tion, not  only  in  peridental  abscesses,  so-called.  I  have  a  patient  in  the  hospital 
I  am  anxious  to  see,  when  I  go  back,  for  blood  examination,  who  had  a  frankly 
inflamed  tonsil.  I  mean  he  had  repeated  attacks  of  major  and  minor  tonsillitis. 
Blood  examination  shows  lymphocytosis  of  fifty  per  cent,  with  a  corresponding 
number  of  polymorphonuclear  leucocytes,  an  increase  in  the  small  lymphocytes 
at  the  expense  of  the  polymorphonuclear  cells. 

Dr.  G.  B.  Webb,  Colorado  Springs,  Colo.:  There  have  been  papers  for 
several  years  on  lymphocytosis  in  chronic  infections,  and  I  think  Dr.  Daland  is 
to  be  congratulated  on  bringing  these  back  to  our  notice.  Some  years  ago  we 
found  in  high  altitudes  you  have  natural  lymphocytosis  and  that  you  must 
not  count  your  normals  at  an  altitude  like  Colorado  like  at  sea  level.  Your 
normal  at  sea  level  was  taken  at  thirty  to  thirty-five,  with  us  it  is  forty  to 
forty-five,  the  white  corpuscles  vas  same,  but  great  increase  in  total  lympho- 
cytes. Almost  twice  as  many  again  at  14,000  feet.  We  found  the  number  of 
lymphocytes  is  best  laboratory  criterion  we  have  today  as  to  the  condition  and 
future  of  cases  of  pulmonary  tuberculosis. 
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Dr.  C.  C.  Browning,  Los  Angeles,  Cal. :  I  wish  to  express  my  apprecia- 
tion of  Dr.  Daland's  paper.  I  have  not  tabulated  my  results  and  cannot,  there- 
fore, speak  statistically,  but  for  a  long  time  I  have  gradually  noted  the  relation- 
ship of  the  variation  of  the  blood  count  to  that  of  focal  infections  and  of  that 
I  want  to  speak  of  the  gingivitis,  early  before  that  point  where  it  is  usually 
spoken  of  as  pyorrhea.  In  every  case  examined  for  tuberculosis  in  our  office 
an  experienced  nose  and  throat  man  makes  an  ordinary  careful  examination. 
If  there  is  any  evident  pathological  condition  of  chronic  inflammation  of  the 
sinuses,  or  of  the  gums,  or  of  the  tonsils  and  nothing  to  suggest  apical  infection, 
we  find  variation  in  the  blood  count,  we  always  go  over  them  again  and  with 
an  x-ray  of  the  teeth  and  of  the  sinuses.  Now  there  may  be  other  foci  of  infec- 
tion found,  but  if  we  find  the  variation  of  which  Dr.  Daland  has  spoken  (and 
I  will  be  glad  to  get  his  paper  to  get  more  of  the  detail),  it  has  become  so 
universal  that  we  feel  sure  that  there  must  be  a  focus  and  we  have  overlooked 
it  and  watch  the  patient ;  very  frequently  the  x-ray  will  find  cloudy  sinus  which 
is  not  discharging  at  the  time  of  the  first  examination  and  washing  out  in 
treatment  gives  us  results.  I  think  that  is  important  in  treatment.  I  would 
Hke  to  ask  Dr.  Daland  has  he  noticed  predilection  of  certain  tissues  for  different 
streptococci  ? 

Dr.  William  H.  Mercur,  Pittsburgh,  Pa.:  I  rise  to  ask  the  Doctor  one 
question.  He  made  very  clear  to  me  the  significance  in  the  focal  infection  of 
finding  lymphocytosis.  He  did  not  make  clear  what  inferences  he  would  draw 
from  periapical  infection. 

Dr.  John  A.  Lighty,  Pittsburgh,  Pa. :  I  promised  Dr.  Daland  to  discuss 
a  previous  paper  and  failed  him,  and  long  ago  Dr.  Daland  introduced  me  to 
the  blood  pipette.  What  I  really  wish  to  say  is  that  some  ten  or  fifteen  years 
ago  the  nose  and  throat  men  in  Pittsburgh,  in  their  mastoid  work,  developed 
this  same  blood  picture,  not  only  in  the  chronic  cases,  but  in  the  acute  cases. 
That  is  disturbance  of  the  lymphocytes.  There  was  a  paper  published  at  that 
time  by  Dr.  Milliken;  it  was  quite  interesting  but  did  not  receive  very  much 
attention.  These  were  acute  cases  of  mastoid  disease  in  which  they  found  these 
same  lymphocytes  and  it  was  in  a  large  series  of  cases.  I  am  very  glad  to  hear 
Dr.  Daland's  paper  today  on  that  subject. 

Dr.  Judson  Daland,  Philadelphia,  Pa.:  The  confining  of  the  subject  to 
periapical  infection,  chronic  in  adults,  was  with  the  idea  of  specializing  on  that 
particular  focus  and  locality.  Of  course  lymphocytosis  occurs  in  a  great  many 
kinds  of  infection  and  I  think  ultimately  we  will  find  it  is  rather  common  in 
any  focus  of  infection,  particularly  in  chronic,  irfore  especially  if  it  is  a  closed 
focus.  As  to  the  question  asked  in  regard  to  selectivity  in  regard  to  micro- 
organisms, that  is  too  much  to  be  compassed  in  the  few  minutes  given  me.  I 
have  felt  that  I  have  seen  quite  a  good  many  gall  bladder  cases  in  these  periapical 
cases.  As  to  the  question  of  Dr.  Mercur,  that  I  must  make  some  reply  to;  I 
incline  to  the  belief  that  there  is  some  interference  with  the   haematopoietic 
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system.  This  is  necessary  to  diminution  of  total  numbers  of  leucocytes  per 
cubic  millimeter.  The  cases  referred  to  by  Dr.  Lichty  of  acute  mastoiditis  and 
other  acute  processes  in  the  accessory  sinuses  you  can  see  in  sphenoid  and 
ethmoid,  you  can  view.  When  a  case  comes  to  us  we  have  more  drainage,  more 
relationship  with  the  outside,  although  even  there  may  be  still  cells  present 
segregated  and  in  good  configuration  with  the  air. 


THE  PREVAILING  BELIEFS  ABOUT  INFECTION  IN 
TUBERCULOSIS. 

By  EDWARD  R.  BALDWIN,  M.D., 

SARANAC  LAKE,  N.  Y. 

However  much  certainty  some  may  feel  that  the  ways  and  means 
of  tuberculous  infection  are  settled,  there  are  many  who  have  extreme 
views  both  for  and  against  the  danger  of  contact  with  patients. 

The  advance  in  exact  knowledge  about  this  subject  has  not  kept 
pace  with  the  educational  propaganda  of  antituberculosis  associa- 
tions, local,  state  and  national. 

The  public  has  been  given  in  the  main  wholesome  advice,  but 
medical  authorities  have  put  stress  on  different  things  according  to 
their  bias  or  casual  reading  and  own  interpretation  of  isolated  cases 
of  the  disease. 

Quite  often  this  situation  has  led  to  serious  results  in  the  loss 
of  employment  or  breaking  up  of  families.  The  confession  by  a 
physician  of  some  danger,  however  slight,  leads  to  the  admission  of 
great  danger  in  the  logic  of  the  layman.  Unfortunately,  physicians 
too  often  have  a  narrow  perspective  of  the  problem;  they  reduce 
cause  and  effect  to  the  simplest  terms.  In  doing  this  they  ignore 
other  facts  about  infection  and  see  only  direct  contact  in  each  case. 

The  agitation  for  special  hospitals  has  been  largely  based  on  the 
doctrine  of  danger  of  infection  and  the  necessity  for  isolation  of  the 
consumptive.  There  has  been  no  let-up  nor  mitigation  of  fear  from 
the  recognition  through  skin  tests  of  widespread  infection.  The  logic 
of  this  fact  has  not  penetrated  far  as  yet.  It  does  not  appear  to 
impress  many  physicians,  not  to  mention  lay  people,  that  universal 
infection  means  universal  exposure,  usually  to  unknown  sources  of 
infection.  And  so  it  has  come  about  to  the  point  that  only  known 
cases  of  tuberculosis  are  a  menace,  the  unknown  being  ignored. 

There  is  this  tendency  to  ascribe  a  definite  source  of  infection 
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for  each  patient.  While  this  is  well  enough  in  a  family  or  household 
known  to  have  had  one  or  more  cases  in  contact  during  childhood  or 
youth,  it  becomes  very  questionable  when  the  contact  is  only  known 
to  have  occurred  during  the  adult  years  of  the  patient. 

It  is  most  natural  to  ascribe  the  source  of  infection  to  a  recent 
exposure,  and  such  a  tendency  is  at  present  frequently  noted.  It 
seems  impossible  to  the  average  person  to  connect  a  former  pleurisy 
with  the  present  pulmonary  disease.  The  idea  that  a  blood-spitting 
in  youth  has  anything  to  do  with  a  more  extensive  outbreak  twenty 
years  later  is  not  always  grasped,  but  a  source  of  reinfection  is 
sought, — and  often  found.  Anyhow,  if  comments  made  by  physi- 
cians to  patients  are  correctly  reported  there  is  more  evidence  of 
attempts  to  account  for  a  tuberculous  outbreak  by  recent  association 
with  consumptives  than  formerly. 

The  medical  man  of  this  type  is  also  prone  to  call  attention  to 
the  danger  of  infection  without  making  distinction  between  old  and 
young;  forgetful  of  the  fact,  if  he  recognizes  it  at  all,  that  the  great 
majority  of  adults  have  already  met  and  overcome  the  infection  time 
and  again.  Indeed,  often  the  question  may  well  be  asked  whether 
the  first  infections  were  sufficiently  suppressed  never  to  break  out 
under  strain. 

The  fact  that  adults  in  normal  vigor  appear  to  withstand  pro- 
longed exposure  to  conditions  supposed  to  involve  constant  danger, 
calls  for  an  explanation.  The  only  answer  is  a  vague  one  to  the 
student  of  tuberculosis.  It  is  called  "good  resistance,"  but  people 
with  good  resistance  by  all  the  evidence  obtainable  sometimes  develop 
a  bad  tuberculosis,  and  conversely  those  with  poor  physique  often 
€scape. 

These  dilemmas  are  frequent  in  tuberculosis.  Formulas  do  not 
as  yet  explain  them,  yet  in  some  respect  experience  has  shown  a 
specific  resistance  to  be  acquired  by  infection.  This  is  a  plausible 
explanation  of  the  varied  types  of  tuberculosis,  whether  chronic  or 
acute,  when  contrasted.  The  acute  type  may  be  classed  often  as  a 
primary  infection,  the  slower,  localized  disease  being  an  extension  of 
a  previous  infection,  or  the  effect  of  cumulative  mild  infections. 

Some  animal  experiments  in  which  I  have  attempted  to  study 
the  effect  of  reinfection  on  previously  arrested  disease  appear  to 
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favor  the  idea  that  one  infection,  while  not  preventing  further  im- 
plantation, does  modify  its  course. 

In  the  first  place  these  experiments  were  made  by  inhalation  of 
dry  powdered  bacilli  and  spray  to  imitate  natural  infection  so  far  as 
possible.  The  dose  of  bacilli  was  relatively  large,  and  both  virulent 
and  weak  cultures  were  used.  In  each  case,  however,  long  after  the 
first  infection  was  arrested  the  second  showed  a  different  course^ 
either  quickly  being  absorbed  and  healing,  or  leaving  behind  a  very 
slowly  progressing  disease.  When  the  second  infection  was  over- 
whelming and  virulent  there  was  little  difference  between  first  and 
second  infection.  It  seems  to  me  that  the  small  doses  with  long  inter- 
missions correspond  more  often  to  natural  conditions  in  human  infec- 
tion. 

These  views  harmonize  better  with  the  clinical  and  pathological 
findings  than  the  suggestion  of  a  recent  infection  from  a  directly 
traceable  source,  for  a  large  number  of  pulmonary  cases. 

When  family  tuberculosis  is  considered,  the  above  statements 
become  still  more  applicable.  Acute  forms  of  the  disease  appear 
oftener  in  childhood  and  the  older  members  of  the  family  exhibit  the 
usual  chronic  disease. 

Family  infection  can  be  charged  with  at  least  one-half  of  young 
adult  disease,  and  probably  more  if  we  could  obtain  all  the  evidence. 
The  disclosures  of  military  and  wholesale  examinations  of  the  general 
population,  should  cause  reflection.  If  two  to  five  per  cent  of  young 
males  between  18  and  30  years  have  recognizable  signs  of  tuber- 
culosis, as  was  found  in  the  draft  of  1917-18,  it  is  not  unlikely  that 
a  similar  number  of  females  and  older  persons  can  be  included. 

Therefore  it  must  be  conceded  that  only  a  part  of  the  open  cases 
are  at  present  segregated  and  the  sputum  hygiene  effective.  It  is  in 
fact  difficult  to  see  how  the  tuberculous  could  be  divided  into  open 
and  closed  cases  when  the  transition  from  one  category  to  the  other 
takes  place  so  often.  The  steady  lessening  mortality  from  tuber- 
culosis has  led  to  the  belief  by  some  that  the  anti-spitting  crusade* 
and  the  segregation  of  open  cases  had  been  effective. 

This  may  be  doubted  for  the  most  part,  because  the  majority  of 
adult  deaths  of  recent  years  had  carried  the  infection  in  a  latent  or 
active  form  for  some  years,  often  before  any  care  was  used.    Hence 
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one  can  account  for  the  decreased  mortality  by  other  factors  of  equal 
importance,  such  as  better  living  and  working  condition  and  more 
food.  On  the  other  hand,  it  is  quite  probable  that  the  amount  of 
infection  is  being  gradually  reduced  by  better  sputum  hygiene  and 
milk  control. 

It  is  the  undiscovered  tuberculous  patient  who  should  be  sought 
for  and  educated  as  well  as  assisted.  Under  present  conditions  a 
premium  is  put  on  concealment  by  the  treatment  meted  out  to  him 
in  some  quarters. 

When  it  can  be  made  clear  that  the  degree  of  danger  for  healthy 
adults  in  association  with  the  tuberculous  is  so  slight  as  to  be 
negligible,  the  prospect  of  successful  segregation  will  brighten. 

We  shall  sooner  reach  the  goal  if  the  dread  of  taking  any  risk 
is  changed  to  become  a  duty  to  take  some  risk  which  is  slight  when 
compared  to  other  dangers  accepted  readily. 

It  is  singular  how  little  imagination  is  used  by  people  who  have 
the  most  morbid  phthisiophobia;  that  is,  by  the  very  people  who 
have  the  most  imagination  but  so  distorted  and  cowardly  as  to  be 
cruelly  selfish. 

Do  these  people  never  take  a  chance? 

Apparently  they  think  not,  or  they  might  understand  the  stupid- 
ity of  their  attitude  toward  their  unfortunate  friends  and  neighbors. 
In  many  instances  coming  to  our  notice  it  is  directly  due  to  the 
influence  of  some  medical  man  or  nurse,  either  misguided  or  reflect- 
ing their  own  fears.  There  is  no  more  delicate  task  committed  to 
physicians  and  nurses  than  the  tactful  instruction  of  a  mother  or 
father  in  the  prophylactic  measures  to  protect  their  children.  It  is 
equally  important  that  undue  anxiety  be  not  excited  in  the  minds  of 
adult  members  of  a  family,  or  of  nurses,  about  the  assumed  dangers 
of  contact  to  them. 

Finally,  it  is  continually  necessary  to  distinguish  between  infec- 
tion and  disease.  Members  of  this  association  have  too  much  experi- 
ence to  confuse  the  two  ideas,  but  to  many  physicians  they  seem  to 
be  synonymous.  It  is  indeed  too  often  true  in  the  youngest  infants 
and  children,  but  we  should  be  able  to  bring  much  reassurance  to 
members  of  infected  families  by  advice  how  to  avoid  disease,  thus 
creating  a  healthier  and  more  buoyant  mental  state.    The  incubus  of 
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inheritance  has  been  lifted  from  tuberculosis  only  to  be  replaced  by 
fear  of  infection.  Our  fathers  were  wise  in  their  generation  in  guid- 
ing many  delicate  children  to  robust  health,  even  when  weighted,  as 
was  believed,  with  a  phthisical  inheritance.  While  the  emphasis  is 
transferred  the  effect  is  the  same  today  and  the  remedy  unchanged. 

Abstract. 

The  modern  public  has  been  educated  in  the  infectiousness  of 
tuberculosis  with  too  little  consideration  for  the  universality  of 
infection. 

The  fear  of  infection  has  been  the  chief  argument  for  the  isola- 
tion of  consumptives  in  hospitals.  The  danger  to  healthy  adults  has 
been  overstated,  and  physicians  are  largely  responsible  for  phthisi- 
ophobia. 

Experiments  by  means  of  inhaled  infection  repeated  after  long 
intervals  indicate  a  definite  resistance  to  reinfection  remaining  long 
after  arrest  of  the  primary  infection.  This  is  at  least  a  plausible 
explanation  of  the  relative  immunity  of  adults  to  reinfection. 

More  caution  is  needed  in  explaining  the  danger  of  infection  to 
patients  and  their  families  in  order  not  to  create  phthisiophobia  and 
encourage  concealment. 


TUBERCULOSIS  EPIDEMIOLOGY  IN  THE  WORLD  WAR. 
By  col.  GEORGE  E.  BUSHNELL,  M.D., 

BEDFORD,  MASS. 

In  war  the  presence  under  identical  conditions  of  food,  clothing 
and  exposure  to  the  elements  of  large  bodies  of  men,  some  of  whom 
have  tuberculosis  acts  like  an  experiment  in  tuberculosis  etiology,  as 
Schroeder  says,  and,  it  may  be  added,  as  a  test  of  the  methods  which 
are  generally  adopted  for  the  elimination  of  the  disease.  It  may  be 
well,  therefore,  to  consider  briefly  some  of  the  lessons  which  can  be 
derived  from  our  recent  experience. 

In  planning  the  army  examination  for  tuberculosis  it  was 
necessary  to  keep  in  view  the  interests  of  the  government  as  well  as 
those  of  the  individual.  In  civil  life  the  interests  of  the  latter  are 
practically  alone  considered.  But  in  time,  of  war  it  is  just  as  neces- 
sary to  prevent  the  unnecessary  loss  of  men  to  the  service  as  it  is  to 
prevent  the  injury  of  those  who  are  unfit  to  serve.  As  Goldscheider 
well  says:  "At  a  time  when  every  one  who  can  bear  arms  is  bound 
to  endanger  life  and  health  the  eye  of  the  physician  should  be 
directed  toward  the  common  weal.  With  all  consideration  for  the 
individual  it  is  not  to  be  tolerated  that  a  minimal  lung  focus,  or  one 
that  is  doubtful,  or,  at  all  events,  causes  no  trouble,  should  become 
a  life  insurance."  There  was  no  reason,  then,  why  we  should  create 
a  privileged  class  of  tuberculosis  suspects.  They,  if  otherwise 
qualified,  should  assume  the  risks  which  others  of  military  age  must 
encounter.  The  examination  must  therefore  be  decisive — the  decision 
should  be  made  at  once.  And  it  should  not  be  made  on  trifling  or 
doubtful  indications.  It  was  consequently  ruled  that  the  diagnosis 
of  active  tuberculosis  should  be  based  upon  the  presence  of  rales 
(which  according  to  many  indicates  a  too  advanced  stage  of  tuber- 
culosis to  be  tolerated  as  the  decisive  sign),  evidences  of  arrested 
tuberculosis,  if  of  any  considerable  extent,  constituting  also  a  cause 
for  rejection. 
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More  than  six  hundred  physicians  have  acted  as  tuberculosis 
examiners  at  one.  time  or  another  during  the  war,  but  the  number  of 
examiners  was  never  sufficient  to  perform  all  of  the  work  that  should 
have  been  done.  It  was  necessary  to  confine  the  examinations,  for  the 
most  part,  to  the  larger  camps  and  to  troops  expected  to  go  abroad. 
Nor  was  the  work  organized  in  time  to  examine  the  greater  part  of 
the  first  army  of  Pershing.  More  than  40,000  men  went  overseas 
early  in  the  war,  for  the  most  part  not  re-examined  for  tuberculosis. 
And  many  organizations,  such  as  stevedore,  forestry  and  engineer 
regiments  escaped  examination  at  a  later  time,  the  reason  being  in 
part  the  failure  to  learn  in  time  of  the  existence  or  of  the  prospective 
departure  of  the  organization  at  a  time  when  all  movements  of  troops 
were  kept  secret,  and  in  part  the  fact  that  examiners  could  not  be 
spared  for  the  purpose. 

The  examiners  comprised  very  many  of  the  best  men  in  the 
United  States,  but  it  cannot  be  claimed  that  all  were  equally  expert. 
It  was  simply  necessary  to  do  the  best  that  we  could  with  the  per- 
sonnel that  was  available.  So  great  was  the  need  at  times  that  it 
became  necessary  to  conduct  schools  of  physical  diagnosis  in  order 
to  develop  examiners  who,  however  quick  to  learn,  could  not  be 
expected  to  become  at  once  expert  diagnosticians  after  a  necessarily 
brief  course  of  instruction.  The  writer  would  be  the  last,  therefore, 
to  claim  that  the  work  of  the  tuberculosis  examiners  was  always  con- 
ducted in  an  ideally  perfect  manner.  In  some  instances,  in  fact,  it 
left  much  to  be  desired,  but  not  always,  by  any  means,  because  of 
the  failings  of  the  workers.  In  some  instances  they  were  so  cruelly 
overworked  that  superficiality  was  inevitable.  Thus,  to  cite  the 
most  flagrant  case,  one  team  of  three  examiners  was  obliged  to  go 
over  1,763,  1,854  and  1,944  men  in  three  successive  days.  In  all,  the 
tuberculosis  examiners  are  credited  with  the  examination  of  3,288,669 
men  after  admission,  of  whom  they  rejected  23,991,  or  7,204  per 
million,  for  tuberculosis.  In  so  vast  a  total  minor  and  temporary 
errors  and  omissions  are  swallowed  up  in  the  excellence  of  the  results 
as  a  whole. 

If  mention  is  made  of  imperfections  in  the  work,  this  is  not  done 
in  a  spirit  of  faultfinding,  but  in  the  effort  to  tell  the  whole  truth. 
Let  no  word  of  mine  be  construed  to  indicate  a  failure  to  appreciate 
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to  the  full  the  admirable  work  of  the  tuberculosis  examiners,  II  is 
the  most  pleasant  feature  of  a  long  military  career  to  have  been 
brought  into  close  contact  with  so  many  fine  fellows,  to  have  made  so 
many  good  friends,  to  have  learned  so  much  from  physicians  who 
were  not  only  accomplished  in  their  profession,  but  were  also  self- 
sacrificing  patriots.    I  honor  them  all  very  highly. 

It  is  unnecessary  to  say  that  the  standards  of  diagnosis  adopted 
were  not  approved  by  many  tuberculosis  workers.  The  most  popular 
view  of  the  diagnosis  of  tuberculosis  in  recent  years,  to  judge  from 
published  papers,  is  that  tuberculosis  ought  to  be  recognized  by 
physical  signs  at  a  stage  long  before  the  appearance  of  moist  rales, 
and,  more  than  that,  it  should  be  diagnosticated  by  the  symptoms  of 
the  patient,  even  though  no  certain  physical  signs  support  that 
diagnosis. 

This  is  not  the  time  or  place  for  the  discussion  of  these  views. 
But  cannot  something  be  learned  as  to  their  correctness  from  the 
army  experience?  If  they  are  correct  many  men  were  admitted  into 
the  army  who  had  incipient  tuberculosis  which  was  undetected  by  the 
examinations.  Making  allowance  for  the  possibility  that  army  life 
was  hygienically  an  improvement  for  many,  so  much  so  that  some 
incipient  cases  were  arrested,  it  cannot  be  expected  that  all  incipient 
cases  would  have  failed  to  become  manifest  under  such  circum- 
stances. If  there  are  many,  therefore,  who  have  a  tuberculosis  as  yet 
unrecognized  but  destined  inevitably  to  progress  unless  special  steps 
are  taken  to  arrest  it,  there  should  be  an  increase  of  tuberculosis 
from  this  source.  Furthermore,  if  adult  reinfection  from  man  to  man 
is  a  frequent  happening,  as  so  many  claim,  the  gregariousness  of  the 
soldier,  his  complete  disregard  for  the  hygiene  of  cough  and  expecto- 
ration and  the  occasionally  bad  sanitary  conditions  of  overcrowded 
camps  and  transports  furnish  an  ideal  opportunity  for  the  propaga- 
tion of  this  infection,  as  they  have  for  so  many  other  more  acute 
infections,  and  the  infectiousness  of  the  tubercle  bacillus  might  be 
expected  to  be  furthered  also  by  homesickness  and  anxiety,  over- 
fatigue and  exposure  to  the  elements.  For  all  these  reasons  many 
expected  a  serious  increase  in  tuberculosis  in  our  army  in  the  field. 

This  view  seemed  to  be  corroborated  early  in  the  war  by  reports 
as  to  the  tuberculosis  of  the  French  army.    As  you  will  remember, 
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the  86,000  soldiers  whom  Landouzy  reported  to  have  been  found 
tuberculous  created  a  sensation  in  this  country.  If  the  French 
soldiers  are  falling  victims  at  such  a  rate  what  will  befall  our  soldiers 
when  they  too  are  quartered  among  a  notoriously  tuberculous  popula- 
tion, was  the  very  natural  thought  of  those  who  believe  in  the  trans- 
mission of  infection  between  civilized  adults.*  But  it  appears  from 
a  report  of  M.  Godart  of  the  French  War  Office  that  the  statements 
of  Professor  Landouzy  were  not  correct.^  Of  the  86,000  men,  65,000 
had  been  found  tuberculous  and  eliminated  before  entrance  into  the 
army,  therefore  did  not  owe  their  tuberculosis  to  army  service.  Late 
in  1917  a  cablegram  from  the  French  War  Ministry  stated  that  at 
that  time  it  was  believed  that  less  than  fifty  per  cent  of  the  group  of 
86,000  men  were  really  tuberculous,  which  figures  probably  under- 
stafe  rather  than  overstate  the  truth.  Rist  found  that  only  193  men 
out  of  the  first  thousand  sent  to  a  clearing  station  had  active  tuber- 
culosis and  believes  that  less  than  twenty  per  cent  of  the  86,000  were 
really  tuberculous  and  adds,  "My  personal  impression  is — much  less 
than  twenty  per  cent."^ 

In  Germany,  too,  tuberculosis  was  diagnosticated  too  freely. 
Fraenkel  reports  in  1916  that  of  soldiers  considered  tuberculous  only 
forty  per  cent  were  really  so,  forty  per  cent  had  other  diseases, 


*Landouzy  predicts  what  will  occur  in  the  way  of  tuberculous  infection  as 
follows :  "The  causes  favoring  the  bacillary  outbursts  will  awaken,  vivify,  then 
spread  abroad  the  bacillus  of  many  of  the  mobilized,  the  contagion  of  which, 
when  the  bearers  are  discharged,  threatens  to  extend  over  the  country  as  did 
certain  pestilences  during  the  wars  of  the  Middle  Ages.  From  this  point  of  view 
the  war  will  illustrate  in  an  unheard-of  fashion  the  general  pathology  of  tuber- 
culosis. The  first  thing  that  the  present  campaign  demonstrates  is  that  the 
intense  reawakenings  of  latent  microbism  are  the  cause  of  more  or  less  extended 
tuberculous  endemics  for  the  military  groups,  as  well  as  for  the  family.  We 
have  to  do  with  an  endemic  which,  decimating  our  towns  and  country  villages, 
has  passed  into  the  military  groups.  Evidently  the  reawakening  of  ancient  foci 
has  caused  squads  of  bearers  of  germs  who  have  become  sowers  of  bacilli  to 
mingle  with  hitherto  healthy  poilus.  Thus  they  have  become  the  cause  of  the 
contamination  by  hundreds  of  our  poor  soldiers,  till  then  untouched.  Once 
again  the  present  pandemic  affirms  the  principles  of  general  phthisiology  so  long 
established  by  the  French  School.  From  the  point  of  view  of  a  nation  in  arms 
in  a  long  and  severe  campaign  the  war  of  1914-1916  will  remain  a  tremendous 
episode  in  the  history  of  tuberculosis."     (Paris  Medical,  19,  1916,  p.  59). 
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twenty  per  cent  no  disease  at  all.'^  And  Bliimel  found  about  eighty 
per  cent  not  to  be  tuberculous  among  a  group  of  officers  and  men 
examined  by  him  who  were  supposed  to  be  incapacitated  for  service 
on  account  of  tuberculosis.^  Similarly,  Wilmanns  reports  for  the 
German  institutions  corresponding  with  the  "centres  du  triage"  of 
the  French  army,  the  so-called  "Beobachtungsabtheilungen,"  that  of 
1,000  soldiers  who  passed  through  one  of  these  stations  in  1917,  393 
were  tuberculous,  369  had  other  diseases  and  238  were  healthy.  Of 
the  393  tuberculous  patients,  335,  or  85.3  per  cent  were  thought  to 
have  had  tuberculosis  before  the  war.^  Heinicke,  writing  in  1918, 
says  that  of  the  last  2,000  cases  at  the  station  at  Heidelberg  61.3  per 
cent  were  found  to  have  no  tuberculosis.  He  goes  on  to  remark  that 
doubtful  changes  in  respiratory  sounds,  ill-defined  accessory  sounds 
and  rightly,  or  wrongly,  assumed  "shortening"  of  the  percussion  note 
have  contributed  to  make  the  diagnosis  of  tuberculosis;  "whereas, 
only  unmistakable  rales  are  characteristic  of  tuberculosis."^ 

It  was  soon  noted  in  our  army  that  many  of  the  cases  returned 
from  Europe  as  tuberculous  had  no  active  tuberculosis.  To  remedy 
this  condition  Lieutenant-Colonel  G.  B.  Webb  was  sent  to  France  as 
a  tuberculosis  expert.  Through  his  influence  three  hospitals  were  set 
apart  as  diagnostic  centres  for  tuberculosis  to  which  all  patients  were 
ordered  to  be  sent  for  a  confirmation  of  their  diagnosis  before  eni- 
barking  for  this  country.  These  measures  very  quickly  reduced  the 
cases  of  erroneous  diagnosis  to  a  minimum.  After  the  armistice  was 
signed,  however,  the  need  for  men  abroad  no  longer  existed,  the 
tuberculous  cases  were  again  sent  directly  to  the  transports  and  it 
became  necessary  to  order  that  upon  arrival  in  the  United  States 
patients  supposed  to  be  tuberculous  should  be  sent  to  the  nearest 
tuberculosis  hospital  for  a  determination  of  their  diagnosis  before 
arrangements  "were  made  for  their  final  distribution  for  hospital  treat- 
ment. The  total  number  of  admissions  to  tuberculosis  hospitals  in 
the  United  States  up  to  January  1st,  1920  is  18,713.  In  these  the 
diagnosis  was  not  confirmed  in  4,305.  How  many  of  these  erroneous 
diagnoses  were  found  among  the  8,717  tuberculous  cases  received 
from  Europe  is  not  known.  In  England  also  complaint  has  been 
made  that  many  cases  diagnosticated  tuberculosis  were  really  not 
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tuberculous.  I  am  unable,  however,  to  furnish  statistics  with  regard 
to  this  point. 

So  far  as  we  are  able  to  determine  the  facts  it  would  seem, 
therefore,  that  the  official  attitude  and  the  weight  of  professional 
opinion  in  France,  Germany,  the  United  States  and  probably  Eng- 
land were  opposed  to  the  diagnosis  of  tuberculosis  on  slight  and 
supposedly  early  indications.  In  Italy,  however,  where  the  view  of 
the  contagiousness  of  tuberculosis  has  always  been  held,  the  author- 
ities were  most  strenuous  in  seeking  the  elimination  of  every  man 
with  regard  to  whom  there  could  be  the  slightest  suspicion  of  the 
existence  of  tuberculosis.  Cured  lesions  of  bone,  relics  of  glandular 
lesions,  the  history  of  a  past  pleurisy,  the  existence  of  "relics  of 
pleurisy,"  that  is,  the  slightest  determinable  pleural  adhesions  or 
sclerosis,  "no  matter  how  partial  or  limited,"  the  fact  that  the  soldier 
came  from  a  family  known  to  contain  cases  of  open  tuberculosis,  or 
one  in  which  a  death  from  tuberculosis  had  occurred,  or  the  configura- 
tion of  his  thorax,  or  the  impression  derived  in  any  other  way  that 
the  individual  was,  or  might  be,  subject  to  tuberculosis,  all  con- 
stituted sufficient  grounds  for  sending  the  soldier  to  the  diagnostic 
centers,  like  the  "centres  du  triage,"  which  had  been  instituted.  In 
fact,  all  men  who  had  a  history  of  past  pleurisy,  or  who  had  relics  of 
pleurisy  were  to  have  been  absolutely  rejected  at  the  initial  examina- 
tion, A  sufficient  number  of  acute  diagnosticians  being  given,  it 
would  seem  therefore  that  the  Italian  army  could  have  been  nearly 
wiped  out !  Such  a  fate  may  have  been  averted  in  part  by  the  action 
of  medical  officers  who  were  not  in  sympathy  with  this  exceedingly 
rigid  view,  as  to  the  dangers  of  past  tuberculous  infection  for 
Maragliano,  in  his  authoritative  position  as  senator  of  the  kingdom 
and  consultant  for  the  army  about  Genoa,  calls  upon  medical  officers 
to  sacrifice  their  personal  opinions  in  matters  of  public  interest  in 
conformity  to  existing  orders  and  says  that  the  nation  and  the 
government  wish  absolutely  no  tuberculous  man  retained  in  the 
service,  not  one!''' 

One  of  the  difficulties  that  may  arise  in  this  method  of  exclusion 
is  that  diagnosis  on  suspicion  taking  the  place  of  physical  diagnosis, 
as  it  inevitably  would  to  a  considerable  extent  among  the  less  expert 
examiners  (Zanaboni^  speaks  of  the  need  of  better  instruction  of 
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medical  officers  in  tuberculosis),  the  tuberculosis  of  the  apparently 
robust  which  is  apt  to  be  of  acuter  type  than  that  of  cases  of  longer 
duration  would  fail,  for  a  time,  of  detection.  However  that  may  be, 
it  does  not  appear  that  tuberculosis  was  excluded  from  the  Italian 
army  for  Faguioli  complains  in  1919  that  nothwithstanding  the 
numerous  circulars,  men  with  active  tuberculosis  are  often  sent  direct 
to  the  front  and  that  the  tuberculous  with  positive  sputum  are 
returned  from  the  front  directly  to  their  homes.^  Active  and  manifest 
tuberculosis  therefore  prevails  in  the  Italian  army. 

We  have  therefore  on  the  one  hand  a  group  of  nations  in  which 
only  active  cases  of  tuberculosis  are  excluded  from  the  army  and,  on 
the  other  hand,  one  nation,  Italy,  in  which  no  suspicion  of  tuber- 
culosis is  tolerated  among  the  soldiers.  It  is  much  to  be  regretted 
that  we  are  left  to  conjecture  the  precise  condition  of  the  Italian 
army  as  to  tuberculosis.  That  all  did  not  go  well  with  it  is,  however, 
sufficiently  shown  by  the  anxiety  of  the  authorities  and  by  the 
"numerous  circulars."  But  while  we  cannot  make  comparison  statist- 
ically, much  can  be  learned  from  the  experience  of  Germany  which 
is  not  only  the  extremest  case,  but  also  the  one  with  regard  to  which 
the  most  facts  are  obtainable.  The  need  of  men  caused  the  German 
authorities  to  disregard  such  danger  as  may  exist  from  the  presence 
of  tuberculous  men  in  the  ranks  and  to  provide  only  for  the  exclusion 
of  cases  of  active  tuberculosis. 

The  Medical  Officer's  Guide  for  Determination  of  Fitness  for 
War  (Kriegsmusterungsanleitung),  published  in  1916  by  the  German 
War  Office,  says  that  findings  deviating  from  the  normal  in  the  apices 
of  the  lungs  only  show  unfitness  for  service  when  phenomena  such 
as  emaciation,  fever,  cough,  expectoration  and  distinct  rales  indicate 
a  fresh,  or  a  not  yet  arrested  lung  affection,  but  inactive  pulmonary 
tuberculosis  is  not  regarded  as  contraindicating  military  service,  nor 
is  treatment  in  a  sanatorium  for  pulmonary  tuberculosis,  though 
taken  more  than  once. 

The  Guide  for  the  Determination  of  Pulmonary  Tuberculosis 
from  the  Standpoint  of  the  Army  Medical  Officer  (Richtlinien  fiir 
die  militararztliche  Buertheilung  der  Lungentuberkulose)  published 
by  order  of  the  Medical  Department  of  the  War  Office  of  August  2d, 
1917,  while  it  does  not  insist  so  particularly  upon  the  presence  of 
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rales,  being  intended  more  for  use  with  the  already  enrolled  soldier 
than  with  the  recruit,  otherwise  does  not  deviate  materially  from  the 
standpoint  of  Circular  No.  20  of  the  Surgeon-General's  Office,  U.  S. 
A.,  dated  June  13,  1917. 

It  is  interesting  to  note  that  the  Germans,  after  three  years  of 
warfare,  felt  the  need  of  a  standard  in  the  diagnosis  of  pulmonary 
tuberculosis  and  provided  one  which  is  very  similar  to  the  one  fur- 
nished our  army  almost  at  the  outset  of  our  participation  in  the  war 
and  published  about  two  months  before  the  appearance  of  the  Ger- 
man Guide.  It  was  not  intended  that  in  our  army  should  be  included 
any  soldier  who  had  well-marked  pulmonary  tuberculosis,  whether 
manifesting  activity  at  the  time  of  enrollment  or  not.  The  German 
orders  permitted  the  acceptance  of  manifest  tuberculosis,  provided 
that  it  appeared  to  be  arrested  at  the  time  of  examination,  without 
specifically  limiting  the  size  of  the  disease-process.  The  result  of 
this  ruling  must  have  been  that  many  cases  were  accepted  which 
were  likely  to  become  active  at  any  time  and  to  develop  a  positive 
sputum. 

Professor  His  in  his  Berlin  address  of  1919,"^  comparing  the  field 
army  with  the  army  before  the  war,  states  that  the  former  comprised 
reservists,  men  of  the  Landwehr  and  Landsturm,  youthful  volunteers 
andj  towards  the  end,  men  of  eighteen  and  nineteen  years  who  had 
been  previously  rejected,  in  general  a  much  less  carefully  selected 
material.  If  the  infection  of  tuberculosis  did  not  spread  through  the 
German  army,  it  was  not  therefore  for  the  lack  of  opportunities  to 
come  in  contact  with  the  disease.  If  infection  occurs  between  adults 
the  fact  should  have  become  aparent  in  the  statistics  of  the  German 
army  in  an  increasing  incidence  of  tuberculosis.  No  such  increase, 
however,  occurred;  on  the  contrary  there  was  a  remarkable  diminu- 
tion in  the  amount  of  tuberculosis  in  the  field  army  as  time  went  on. 

His  says:  "In  the  first  year  of  the  war  very  competent  specialists 
pointed  out  the  danger  of  tuberculous  infection  to  which  the  com- 
batant troops  would  be  exposed  from  overcrowding  in  close  quarters, 
from  dirt,  irregularity  of  eating,  bad  weather,  overfatigue  and  psychic 
depression.  Experience  has  taught  us  differently.  As  early  as  1915, 
astonishment  was  expressed  by  many  at  the  slight  frequency  of  tuber- 
culosis in  the  field  army.     These  observers  based  their  opinion  upon 
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impressions  derived  in  hospitals  and  upon  estimates.  But  today  we 
are  in  the  position  to  deal  with  statistics  and  to  pursue  the  inquiry 
to  the  last  year  of  the  war."  He  exhibits  charts,  one  of  which  shows 
graphically  the  diminution  of  tuberculosis  in  the  field  army  from 
year  to  year.  In  a  second  chart  he  compares  the  incidence  of  tuber- 
culosis in  the  Crown  Prince's  army  before  Verdun  and  in  the  army 
on  the  Russian  front.  "The  former  was  massed  together  before 
V^erdun  in  1916.  The  troops  were  for  the  most  part  quartered  in 
the  notorious  French  galleries,  these  tunnels  in  the  rock,  the  filth 
and  narrowness  of  which  defy  description  and  from  which,  on  account 
of  the  constant  bombardment,  it  was  often  impossible  to  emerge  for 
days  at  a  time.  The  Russian  army,  on  the  other  hand,  lay  stretched 
out  in  the  Pripjet  marshes  in  sometimes  swampy  but  sufficiently 
roomy  quarters,  often  in  bivouac.  The  curves  of  the  two  armies  are 
almost  identical  and  the  annual  average  of  cases  is  somewhat  greater 
in  the  army  on  the  Russian  front." 

Von  Schjerning,  the  Surgeon-General  of  the  German  field  army 
reports  a  steady  diminution  in  the  incidence  of  tuberculosis  in  that 
army  from  year  to  year,  the  ratio  per  thousand  of  mean  strength 
having  been  in  the  first  year  of  the  war,  1914-1915,  2.8;  1915-1916, 
1.7;  in  1916-1917,  1.1  and  in  1917-1918,  0.78."  Similarly,  admis- 
sions for  tuberculosis  declined  sharply  in  our  army  in  the  later 
months  of  1918,  a  time  when  no  new  troops  were  being  enrolled. 

These  results  are  not  favorable  to  the  theory  that  the  consump- 
tive is  a  source  of  danger  to  his  comrades.  Two  objections  might  be 
raised  to  this  deduction:  first,  the  opportunities  for  infection,  in  the 
Germany  army  at  least,  were  too  few  to  influence  the  general  statis- 
tics; second,  the  health  of  the  soldiers  was  so  fortified  that  they  could 
not  become  infected.  With  regard  to  the  first  objection,  it  is  true 
that  in  the  continental  armies,  unlike  our  own,  I  regret  to  say,  the 
difficulty  with  the  diagnosis  of  tuberculosis  is  in  the  direction  of 
finding  too  much  rather  than  too  little.  Goldscheider,  for  example, 
says  that  the  overlooking  of  slight  manifest  conditions  seems  rarely 
to  have  occurred  in  the  German  army.  However,  not  only  were 
many  tuberculous  men  deliberately  enrolled  who  might  have  become, 
and  no  doubt  often  were,  open  cases,  but  it  is  also  a  fact  that  the 
most  advanced  tuberculosis  sometimes  ran  "its  course  in  the  German 
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army  without  detection.  Thus,  Oberndorfer,  reporting  on  autopsies 
in  the  field,  says  that  he  found  in  two  cases  of  fatal  gunshot  wounds 
severe  cavernous  destruction  of  the  lungs,  the  men  having  done  duty 
to  the  last,  likewise  subacute  peritoneal  tuberculosis  in  a  man  killed 
by  a  grenade,  another  case  of  the  same  disease  in  which  death 
occurred  from  the  rupture  of  a  tuberculous  abscess  and  a  case  of 
severest  genito-urinary  tuberculosis.^'^  Where  such  severe  cases  can 
escape  attention  we  may  assume  a  fortiori  that  many  less  marked 
but  infectious  cases  will  long  remain  unnoticed  under  the  pressure  of 
military  operations.  While  the  consumptive  who  has  tuberculosis 
on  his  mind  may  call  attention  to  his  case,  other  men,  more  robust  in 
appearance,  but  attacked  by  acuter  forms  of  the  disease,  not  knowing 
what  is  wrong,  disregard  their  symptoms  and  escape  detection  until 
some  other  condition  brings  their  case  to  the  attention  of  the  medical 
officer.  The  better  soldier  the  man  is  the  more  likely  is  this  to 
happen.     I  have  known  of  similar  cases  in  our  army  in  time  of  peace. 

With  regard  to  the  second  objection,  the  view  that  health  pre- 
vents infection  with  tuberculosis,  a  very  dangerous  view  in  my 
opinion,  is  not  in  accord  with  our  experience  in  other  diseases  as 
contagious  as  tuberculosis  has  been  shown  to  be  in  the  unprotected 
and  is  shown  very  distinctly  by  the  facts  of  the  primary  tuberculosis 
of  the  adults  of  primitive  tribes  to  be  incorrect. 

The  experience  of  the  best  clinicians  has  led  them  to  believe 
that  tuberculosis  is  not  disseminated  under  the  conditions  of  army 
life.  Sir  William  Osier  says  that  the  tuberculous  soldier  brings  his 
disease  with  him  into  the  army.^"*  Much  says  that  reinfection  with 
tuberculosis  proceeds  not  from  without  but  from  within,  "a  fact 
recently  fully  established  by  observations  of  the  tuberculosis  of 
soldiers."^^  Schroeder  says  that  a  tuberculosis  primarily  originating 
in  the  field  has  not  come  to  his  attention.^^.  Dela  Camp^^  and 
Leschke^''  express  similar  views.  Beitzke,  writing  in  1920,  finds  no 
support  in  his  material  for  the  view  that  there  are  many  exogenous 
infections  with  tuberculosis  under  war  conditions,  admitting  only  the 
possibility,  not  the  certainty,  that  some  of  the  cases  have  recently 
been  infected  from  without.^^  Some,  it  is  true,  who  are  perhaps 
unduly  impressed  by  the  acuity  of  the  tuberculous  arising  in  an  army 
from  which  the  chronic  cases  of  tuberculosis  have  been  eliminated 
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and  who  possibly  attach  too  great  importance  to  an  anamnesis  nega- 
tive for  tuberculosis,  believe  that  they  find  evidences  of  fresh 
exogenous  infections.  But  lack  of  time  forbids  farther  discussion  on 
this  subject. 

It  has  often  been  remarked  that  there  was  no  tuberculosis 
problem  in  our  army  in  France.  Glomsett,  for  example,  says  that  it 
was  a  pleasant  surprise  to  learn  that  tuberculosis  has  played  so 
insignificant  a  role,  only  2.5  per  cent  of  deaths  having  been  due  to 
it.^^  Richard  Cabot,  writing  from  Base  Hospital  No.  6  at  Bordeaux, 
states  that  tuberculosis  was  of  rare  occurrence  at  that  hospital  and 
that  it  occurred  chiefly  among  soldiers  who  had  not  been  especially 
examined  in  the  training  camps  of  the  United  States  with  reference  to 
its  presence.  The  incidence  of  tuberculosis  was  greatest,  he  says,  in 
the  early  months.^" 

That  is,  the  tuberculous  soldier  had  not  been  eliminated  from 
the  army  of  Pershing.  He  had  brought  his  tuberculosis  with  him 
into  the  army.  As  the  strength  of  the  American  forces  in  France 
increased,  the  earliest  contingent  would  become  a  progressively  less 
important  percentage  of  the  whole.  Supposing  that  the  later  troops 
had  been  better  examined  for  tuberculosis,  we  should  expect  a  dimi- 
nishing percentage  of  incidence,  a  diminution  at  first  due  to  the 
progressive  elimination  of  tuberculosis  in  the  earlier  contingent,  at  a 
later  time  due  to  the  fact  that  few,  if  any,  cases  of  manifest  tuber- 
culosis were  arriving  from  the  United  States.  But  if  the  view  of  the 
contagionists  is  correct  there  would  be  ultimately  a  very  considerable 
increase  in  the  absolute  number  of  tuberculous  cases  from  infections 
from  without.  Cabot  states,  in  the  report  referred  to  which  covers 
the  period  from  September,  1917  to  November  21^  1918,  that  there 
were  63  cases  of  tuberculosis  among  21,728  patients  received  at  Base 
Hospital  No.  6  during  this  period,  twelve  of  which  were  found  post- 
mortem ;  also  that  there  one  hundred  cases  which  were  diagnosticated 
as  probably  or  possibly  pulmonary  tuberculosis,  no  other  diagnosis 
seeming  more  likely,  although  the  sputum  was  negative.  None  of 
the  163  cases,  he  says,  were  apparently  incipient.  Now,  in  the  first 
7,000  cases  there  were  found  35  out  of  51  positively  tuberculous 
cases,  while  in  the  last  6,000  cases  but  one  was  proven  tuberculous. 
There  was,  therefore,  a  very  distinct  diminution  in  the  incidence  of 
tuberculosis  as  time  went  on. 
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The  boards  engaged  in  the  examination  for  tuberculosis  previous 
to  demobilization  found  1,356  men  tuberculous  in  a  total  of  2,500,662 
men,  or  542  per  million.  This  is  a  small  ratio,  which,  it  appears, 
might  have  been  still  farther  reduced  if  all  of  the  men  had  been  pre- 
viously reexamined.  For  from  the  very  valuable  report  of  Major 
R.  C.  Matson^'  it  appears  that  of  the  63,575  men  examined  for 
demobilization  at  Camp  Lewis,  Washington,  8,500  men  not  pre- 
viously examined  by  any  board,  furnished  5 1  cases  of  tuberculosis,  or 
about  6,700  per  million,  while  among  55,075  men  previously  reex- 
amined at  Camp  Lewis  there  were  but  nine  cases  of  tuberculosis,  or 
163  per  million.  Major  Matson  also  reports  that  of  183  patients 
received  at  the  Denver  tuberculosis  hospital  who  belonged  to  organ- 
izations from  the  Pacific  Coast  and  the  neighboring  inland  states  170 
were  not  mustered  at  Camp  Lewis.  Nine  came  from  Camp  Lewis 
but  were  not  examined  there,  having  been  sent  away  before  the 
examinations  were  instituted,  and  of  the  four  remaining  patients  of 
the  total  of  thirteen  one  had  been  recommended  for  discharge  by  the 
board  but  not  discharged,  so  that  there  were  but  three  cases  for  which 
the  Camp  Lewis  board  could  in  any  way  be  considered  responsible. 

Assuming  that  the  demobilization  figures  at  Camp  Lewis  repre- 
sent the  actual  tuberculosis  situation  in  the  command — and  I  know 
of  no  camp  where  the  work  has  been  more  carefully  and  efficiently 
done — and  that  no  errors  were  made  in  the  first  examinations,  we 
may  say  that  .016  per  cent  is  the  percentage  of  men  of  a  properly 
selected  group  who  will  develop,  for  the  first  time,  signs  of  a  manifest 
tuberculosis  after  approximately  one  year's  service  under  fairly  good 
hygienic  conditions.  This  is  far  below  Cornet's  unavoidable  per- 
centage of  tuberculosis  in  army  service.  The  ratio  of  tuberculous 
cases  per  million  in  the  total  number  examined  for  demobilization 
being  542,  the  difference,  370,  represents  the  number  of  men  per 
million  who  should  have  been  eliminated  at  the  outset,  a  part  of 
these  men,  no  doubt,  having  undergone  no  examination.  The  per- 
centage found  in  the  reexamined  men  at  Camp  Lewis  is  so  trifling  as 
to  exclude  the  probability  of  exogenous  infection  in  the  service. 

The  Germans  were  astonished  at  the  manner  in  which  men 
known  to  have  manifest  tuberculosis  endured  the  hardships  of  cam- 
paign.   The  strengthening  of  the  constitution  by  a  life,  even  though 
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it  be  a  life  of  hardship,  which  is  spent  month  after  month  in  the  open 
air  day  and  night  is  a  phenomenon  of  which  not  even  the  phthisiolog- 
ists  have  apprehended  the  importance.  Shall  we  therefore  say  that 
our  attempt  to  exclude  all  distinct  manifest,  though  apparently 
arrested,  pulmonary  tuberculosis  went  too  far?  I  think  not,  for  the 
reason  that  the  tuberculous  individual,  as  a  rule,  cannot  be  depended 
upon  as  a  soldier.  There  are  exceptions  of  course,  men  who  are 
only  too  willing  to  serve  to  their  own  injury,  but  perhaps  as  a  rule 
the  tuberculous  are  prone  to  make  capital  of  their  known  disability. 
It  is  very  easy  to  allege  weakness  or  pain  in  order  to  escape  unpleas- 
ant duty  and,  sooner  or  later,  the  man  who  is  tired  of  the  service  will 
find  some  one  who  will  give  him  his  discharge.  Zadek  states  that  of 
109  soldiers  who  gave  evidence  of  a  tuberculosis  manifest  before  the 
war  twenty-five  were  discharged  for  tuberculosis  in  their  first  year 
of  service  from  garrison  troops  and  fifty-six  from  troops  in  the  field; 
in  the  second  year  of  service  eight  were  discharged  from  garrison 
troops  and  sixteen  from  troops  in  the  field,  so  that  but  four  men 
remained  to  be  discharged  in  their  third  or  fourth  year  of  service.^^ 
The  experiment  does  not  therefore  appear  to  have  been  an  unqualified 
success  even  in  the  German  army  where  unnecessary  discharge  is  so 
rigorously  guarded  against. 

In  estimating  the  importance  of  tuberculosis  as  a  war  problem 
we  must  be  on  our  guard  to  distinguish  between  the  new  incidence  of 
a  manifest  tuberculosis  as  a  result  of  service  in  war  and  the  discovery 
of  physical  signs  which  have  long  existed  and  may  point  only  to  a 
more  or  less  obsolete  process.  At  Camp  MacArthur,  for  example, 
at  Waco,  Texas,  the  admission  for  tuberculosis  were  23  in  October 
1917,  119  in  December  and  137  in  January  1918.  They  rose  again 
from  38  in  May  1918  to  124  in  June  and  143  in  July  and  in 
November  reached  the  height  of  360.  Assuming  a  homogeneous  and 
permanent  command  from  which  tuberculosis  had  been  eliminated  at 
the  outset,  such  fluctuations  would  be  hard  to  explain  except  as 
veritable  little  epidemics  of  tuberculosis,  the  result  of  army  condi- 
tions. But  the  facts  were  that  one  division  first  organized  there 
moved  overseas  in  February  1918,  that  after  this  division  had 
departed  another  division  was  organized  and  that  during  1918 
recruits  were  sent  to  this  camp  in  thousands.     The  composition  of 
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the  command  therefore  was  constantly  changing.  The  examinations 
of  newly  arrived  recruits  and  especially  the  activities  of  boards  for 
the  reexamination  of  the  command  and  for  demobilization  account 
largely  for  the  fluctuating  admissions  for  tuberculosis,  many  of  the 
men  concerned,  no  doubt,  having  been  upon  full  duty  and  not 
knowing  that  they  had  tuberculosis  until  the  disease  was  found  by 
the  examining  boards.  There  are  no  grounds  here  for  an  alarmist 
view  as  to  the  development  of  tuberculosis  on  the  spot. 

How  many  of  the  discharged  soldiers  who,  under  existing  legisla- 
tion, are  entitled  to  relief  through  the  Bureau  of  War  Risks  incurred 
their  pulmonary  tuberculosis  as  the  result  of  their  military  service, 
is  an  interesting  question. 

Before  the  late  war  medical  officers  were  required  to  certify 
with  regard  to  discharges  for  tuberculosis,  as  for  other  disabling 
causes  whether  or  not  the  disability  was  incurred  in  line  of  duty, 
that  is,  whether  it  was  pensionable.  This  practice  was  kept  up 
during  the  first  months  of  the  war  and  every  effort  was  made  to 
examine  the  newly  mustered  soldiers  at  so  early  a  time  that  it  could 
be  determined  with  practical  certainty  that  such  chronic  pulmonary 
tuberculosis  as  might  be  found  could  not  have  developed  for  the 
first  time  in  the  course  of  the  military  service  of  the  individuals  in 
question.  Table  No.  73,  page  158  of  the  Report  of  the  Surgeon- 
General  for  1918  gives  the  discharges  for  disease  under  two  rubrics: 
"in  line  of  duty"  and  "not  in  line  of  duty."  The  discharges  for 
tuberculosis  in  line  of  duty  numbered  349,  not  in  line  of  duty  3,327. 
That  is,  the  tuberculosis  found  incident  to  the  service  was  to  the 
tuberculosis  brought  into  the  service,  roughly,  as  one  to  ten.  In 
reality  the  proportion  of  the  former  was  probably  much  less  than 
one  to  ten. 

But  all  of  the  care  to  protect  the  pocket  of  the  taxpayer  was 
rendered  futile  by  legislation.  The  present  law  under  which  the 
benefits  of  the  Bureau  of  War  Risks  are  bestowed  provides  that  any 
member  of  the  military  service  who  suffers  disability  "from  disease 
contracted  in  the  line  of  duty  shall  be  entitled  to  compensation, 
provided  that  the  disease  has  not  been  caused  by  his  own  wilful  mis- 
conduct, that  for  the  purpose  of  compensation  all  such  persons  shall 
be  held  to  have  been  in  sound  condition  when  examined,  accepted 
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and  enrolled  for  service  and  that  these  provisions  shall  be  deemed  to 
become  effective  as  of  April  6,  1917."  That  is  to  say,  every  man 
accepted  by  local  boards,  or  by  any  recruiting  officer  from  the  begin- 
ning of  the  war  is  entitled  to  compensation  when  shown  to  be  tuber- 
culous, even  though  he  had  been  rejected  physically  on  the  day  when 
he  presented  himself  at  camp.  Such  legislation  is  always  to  be 
expected  in  a  democracy  when  large  bodies  of  men  are  concerned. 
The  only  remedy  against  its  evils  for  the  taxpayer  appears  to  be 
better  education  of  the  medical  profession  and  a  more  adequate 
regulation  of  the  activities  of  those  who  have  to  do  with  the  primary 
examinations. 

No  one  can  esteem  more  highly  than  the  writer  the  qualifica- 
tions, industry  and  unselfish  patriotism  of  the  great  majority  of  the 
members  of  the  local  boards,  but  no  doubt  many  of  the  best  of  the 
physicians  of  these  boards  would  be  the  first  to  disclaim  any  expert 
knowledge  of  specialties  like  tuberculosis.  While  the  service  rendered 
by  most  is  worthy  of  high  praise,  there  can  be  no  doubt  that  some 
local  boards  have  either  been  negligent  of  their  duties  toward  the 
government  or  have  conceived  of  those  duties  in  an  unusual  way,  to 
say  the  least. 

Major  Matson,  for  example,  remarks  that  at  Camp  Lewis  "the 
material  was  largely  from  the  Southwest  and  contained  enormous 
numbers  of  healthseekers  whom  the  boards  of  the  first  draft  sent, 
thinking  that  a  change  of  climate  might  benefit  the  manifestly  tuber- 
culous. "--^  This  remark  undoubtedly  applies  with  even  greater  force 
to  Camp  Kearney  (near  San  Diego,  California),  the  tuberculosis 
statistics  of  which  are  much  the  worst  of  all  of  the  camps  of  the 
United  States.  The  most  extraordinary  condition  was  however 
revealed  at  Fort  McArthur,  California.  In  five  howitzer  companies, 
among  501  men  examined,  103  cases  of  pulmonary  tuberculosis  were 
found,  a  rate  of  20.55  per  cent.  The  large  majority  of  these  men 
were  drafted  from  Texas,  53  towns  of  that  state  having  contributed 
92  of  the  tuberculous  cases.  Such  a  percentage  does  not  of  course 
fairly  represent  the  prevalence  of  tuberculosis  in  Texas.  The  town 
consumptive  was  sent  along,  no  doubt,  with  the  rest  of  the  boys  from 
each  town,  whether  from  motives  of  mistaken  benevolence  or  for 
other  reasons. 
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When  a  commanding  officer  was  called  upon  to  furnish  men  to 
other  organizations  he  naturally  ridded  his  own  command  of  its  worst 
physical  specimens.  So  it  came  about  that  after  one  or  more 
transfers  of  this  kind  the  fort  at  San  Pedro  became,  as  it  were,  the 
sieve  upon  which  were  collected  the  consumptives  of  Western  Texas! 
One  would  prefer  to  conceal  such  facts  out  of  shame.  They  are  men- 
tioned in  this  connection  in  order  to  impress  upon  your  minds  the 
fact  that  the  compensation  given  by  a  grateful  people  is  not  bestowed 
upon  those  who  have  sacrificed  their  health  in  the  service  of  their 
country  and  above  all  the  fact  that  the  statistics  as  to  the  prevalence 
of  tuberculosis  in  our  army  do  not  at  all  represent  the  incidence  of 
tuberculosis  in  the  military  service. 

We  may  summarize  our  conclusions  as  follows: 

The  experience  of  the  princiapl  nations  engaged  in  the  late  war 
gives  little,  if  any,  support  to  the  view  that  it  is  necessary  to  take 
account  of  minute  and  obscure  physical  signs  and  symptoms  in  order 
to  diagnosticate  pulmonary  tuberculosis. 

There  is  no  trustworthy  evidence  that  tuberculosis  is  communi- 
cated from  man  to  man  in  our  civilization  under  military  conditions. 

On  the  contrary  the  experience  of  our  army  shows  the  remark- 
able fact  that  if  the  men  who  bear  signs  of  a  present  or  past  manifest 
tuberculous  affection  of  the  lungs  are  eliminated  by  a  rapid  physical 
examination  the  army  is  practically  freed  of  pulmonary  tuberculosis. 
In  other  words,  those  who  will  break  down  under  the  conditions  of 
military  service  are  in  very  large  measure  those  who  bring  their 
tuberculosis  with  them  into  the  service  in  a  form  detectable  by  the 
ordinary  physical  examination  of  the  lungs. 
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TUBERCULOSIS  OF  HUSBAND  AND  WIFE. 

A  Report  of  150  Cases. 

By  HARRY  LEE  BARNES,  M.D., 

WAXLUM  LAKE,  R.  I. 

The  statistical  material  on  which  this  article  is  based  was 
obtained  from  the  records  of  5,608  consecutive  cases  of  tuberculosis 
admitted  to  the  State  Sanatorium  between  November  1,  1905  and 
May  5,  1921.  There  were  2,262  married  persons  admitted,  and  of 
these,  sixty- two,  or  2.7  per  cent  claimed  to  have  partners  suffering 
from  pulmonary  tuberculosis.  Of  the  sixty-two  cases,  twelve  were 
repeated  admissions  of  the  same  patients,  leaving  fifty  different 
individuals.  The  elimination  of  duplicate  admissions  from  all 
married  cases,  it  is  believed,  would  have  made  no  material  change  in 
the  percentage  of  patients  with  tuberculosis  consorts  (2.7  per  cent). 

Of  these  fifty  married  patients  with  tuberculous  consorts, 
twenty-nine,  or  58  per  cent,  had  tubercle  bacilli  in  the  sputum  and 
the  remainder  had  symptoms  and  signs  which  were  considered 
diagnostic.  Eight  of  the  fifty  patients  had  consorts  who  were  patients 
in  this  institution,  and  in  the  remaining  cases,  the  patients'  state- 
ments that  their  consorts  were  tuberculous  were  unverified  by  the 
institution.  That  2.7  per  cent  of  all  tuberculous  patients  should  have 
tuberculous  consorts  is  not  surprising  as  2.7  per  cent  of  the  general 
population  probably  have  clinical  tuberculosis.  Assuming  that 
tuberculosis  is  transmitted  between  married  partners,  it  should  not 
be  expected  to  be  evident  in  a  few  days  or  weeks,  as  to  diseases 
ordinarily  classed  as  contagious,  because  the  massive  doses  likely  to 
transmit  infection  are  usually  given  late  in  the  disease  and  the 
consort  receiving  the  infection  may  not  develop  recognizable  disease 
for  one,  two,  or  three  years,  or  until  after  the  death  of  the  partner 
first  affected. 
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Statistics  based  on  patients  who  have  had  consorts  die  of  tuber- 
culosis are  more  valuable  not  only  because  plenty  of  time  may  elapse 
for  the  development  of  the  disease,  but  also  because  death  is  some- 
thing definite.  Patients'  statements  that  their  consorts  died  of  con- 
sumption, like  the  physicians'  certificates,  on  which  they  are  usually 
based,  are  subject  to  occasional  error  and  are,  therefore,  inferior  to 
autopsy  records,  yet  they  probably  minimize,  rather  than  exaggerate 
the  number  of  cases  of  tuberculosis. 

Of  the  5,608  admissions,  there  were  277  widowed  persons,  and 
excluding  from  the  latter  number  forty-eight  duplicate  admissions, 
leaves  229  different  individuals  who  had  been  widowed.  Our  records 
show  100  different  persons  whose  consorts  died  of  tuberculosis,  but 
as  seven  of  these  had  subsequently  been  remarried,  and  were 
classified  as  married  on  admission,  and  as  there  was  no  record  kept 
of  widowed  persons  whose  consorts  died  of  non-tuberculous  diseases 
and  who  subsequently  remarried,  these  seven  remarried  widows  are 
excluded,  leaving  ninety-three,  or  40  per  cent  of  all  widowed  tuber- 
culous persons  who  lost  their  consorts  by  tuberculosis. 

Of  the  100  dead  consorts,  fifty-seven  were  husbands  and  forty- 
three  were  wives.  Of  the  100  widowed  tuberculous  patients  whose 
consorts  were  alleged  to  have  died  of  tuberculosis,  seventy-one  had 
positive,  and  twenty-nine  negative  sputum.  Of  the  twenty-nine 
having  negative  sputum,  twelve  had  had  hemoptysis,  seven  of  the 
remaining  had  had  pleurisy,  two  of  the  remaining  had  had  night 
sweats,  and  the  eight  remaining  patients  had  signs  and  symptoms 
which  were  held  to  be  diagnostic.  Seventy-seven  of  the  widowed 
patients  gave  the  period  of  time  which  had  elapsed  between  the  death 
of  their  consorts  and  their  admission  to  the  sanatorium  and  these 
periods  averaged  4.5  years.  In  twenty-three,  or  30  per  cent,  the 
period  was  more  than  five  years. 

Of  over  3,400  deaths  among  married  people  under  seventy  years 
of  age  in  Providence  in  the  three  years,  1915  to  1917  inclusive,  the 
deaths  from  tuberculosis  were  11  per  cent  in  1915,  13  per  cent  in 
1916,  12  per  cent  in  1917,  and  averaged  12  per  cent  for  the  whole 
period.  In  other  words,  the  percentage  of  those  widowed  by  tuber- 
culosis is  over  three  times  as  great  among  our  sanatorium  patients 
as  in  the  general  community. 


166  HARRY  LEE  BARNES 

These  statistics  tend  to  show  one  of  the  following  alternatives: 

1.  That  this  sanatorium  attracts  more  than  the  normal  ratio 
of  persons  widowed  by  tuberculosis. 

2.  That  unfavorable  conditions  in  the  home  contribute  heavily 
to  the  development  of  tuberculosis  in  both  consorts. 

3.  That  tuberculosis  is  communicated  from  a  tuberculous  to  a 
healthy  consort. 

The  efforts  of  the  public  health  nurses  are  greater  in  the  homes 
where  there  has  been  a  death  from  tuberculosis  and  those  who  have 
lost  a  consort  are  more  likely  to  seek  early  diagnosis.  On  the  other 
hand,  these  statistics  were  about  the  same  before  there  was  enough 
public  health  work  to  affect  the  result.  Equal  pressure  from  the 
medical  profession  and  nurses  is  put  on  all  known  tuberculous 
patients  whether  widowed  from  tuberculosis  or  not,  and  for  over  four 
years  no  patient,  however  advanced,  has  been  refused  admission. 

While  it  may  be  admitted  that  wives  widowed  by  tuberculosis 
may  be  subjected  to  more  hardship  for  a  year  or  two  preceding  the 
death  of  their  consorts  than  those  widowed  by  other  diseases,  it 
would  hardly  be  expected  to  make  so  great  a  difference  as  has  been 
shown. 

Arguments  against  the  frequency  of  adult  infection  based  on 
the  low  tuberculosis  incidence  among  employees  of  institutions  for 
tuberculosis  are  far  from  conclusive,  not  only  because  these 
employees  exercise  precautions  against  contamination  by  sputum  not 
efficiently  exercised  in  the  home,  but  because  the  relations  of  husband 
and  wife,  such  as  sleeping  in  the  same  bed,  kissing,  etc.  greatly 
enhance  the  danger  and  also  because  the  employees  in  most  tuber- 
culosis institutions  live  under  a  regime  which  frequently  arrests 
tuberculosis  after  manifest  development. 

Failure  to  infect  animals  a  second  time  with  tuberculosis  a  few 
months  or  a  few  years  after  the  first  inoculation  hardly  warrants 
sweeping  conclusions  as  to  the  protective  immunity  conferred  on  the 
majority  of  adults  by  childhood  inoculations.  Proof  that  animals 
cannot  be  reinoculated  with  tuberculosis  twenty,  thirty  or  forty  years 
after  the  first  inoculation  have  value.  The  experiment  of  adult  infec- 
tion is,  however,  being  carried  out  throughout  the  country  by  married 
partners,  one  of  whom  has  tuberculosis,  and  the  determination  of  the 
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incidence  of  tuberculosis  morbidity  and  mortality  of  those  who  have 
had  consorts  die  of  tuberculosis  is  more  conclusive  than  animal 
inoculation.  It  is  a  subject  of  such  vital  importance  to  the  tuber- 
culosis movement  that  it  merits  exhaustive  study  by  many  workers 
in  difficult  localities. 

Conclusions. 

1.  The  histories  of  229  consecutive  widowed  patients  admitted 
to  the  State  Sanatorium,  1905  to  1921,  show  that  ninety-three,  or 
40  per  cent,  lost  their  consorts  by  death  from  tuberculosis,  a  tuber- 
culosis mortality  over  three  times  that  of  the  married  people  of  the 
community. 

2.  Immunity  from  many  diseases  is  short  lived  and  until  much 
more  convincing  evidence  of  permanent  immunity  against  tuber- 
culosis conferred  by  childhood  inoulations  is  forthcoming  a  cautious 
logic  will  not  accept  the  confident  statements  that  are  being  made  as 
to  the  impossibility  or  rarity  of  adult  infection. 

DISCUSSION. 

Dr.  E.  R.  Baldwin,  Saranac  Lake,  N.  Y. :  Do  the  symptoms  in  the 
surNnving  consort  occur  before  or  subsequent  to  the  death  of  the  consort  ? 

Dr.  G.  B.  Webb,  Colorado  Springs,  Col. :  I  did  not  hear  all  of  Dr.  Barnes' 
paper.  I  understood  him  to  say  40%  of  the  wives  of  the  average  population. 
Am  I  right?  Over  three  times  as  many?  Colonel  Bushnell  represents  the 
extreme  point  of  view  that  adult  infection  is  not  possible,  at  least  from  the 
army.  I  think  I  occupy  a  more  moderate  intermediate  point  than  that.  I  think 
it  is  very  much  less  than  ordinarily  proposed.  I  know  Dr.  Brown  made  a  study 
of  the  discharged  sanatorium  patients  between  husbands  and  wives  and  he  had 
the  assistance  of  a  professional  statistician,  and  they  found  (I  believe  it  was 
puiblished  in  the  Galton  Laboratory  Report)  very  great  difficulty  in  proving 
anything  like  marital  infection.  There  are  things  very  easy  to  criticise  about 
statistics  in  a  matter  of  this  kind,  because  you  cannot  ever  know  all  the  facts. 
We  know  certain  wives  and  husbands  of  tuberculous  partners  do  get  tuber- 
culosis, but  who  knows  how  long  they  had  it?  Whether  they  had  infection 
from  lung  and  gradually  developed  the  disease  under  strain  and  whether  rein- 
fection occurred  frequently  enough  and  more  massively  until  finally  with  the 
stress  of  life  and  grief  and  anxiety  and  care  of  children  and  close  quarters  they 
may  have  broken  down  under  those  conditions.  We  have  had  a  great  experi- 
ment in  Europe,  now  going  on,  showing  what  tremendous  hardship  and  under- 
feeding will  do  in  bringing  out  tuberculosis  which  has  no  special  relation  to 
time  or  place.    No  one  can  say  where  all  this  tuberculosis  originated  in  Central 
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Europe  from  reports  coming,  but  there  is  a  great  deal  of  active  tuberculosis 
developing  out  of  inactive  tuberculosis.  That,  I  believe,  is  conceded  by  all 
writers  on  the  subject  in  European  journals  at  present.  While  there  are 
undoubtedly  cases  of  recent  adult  infection,  to  my  mind  it  is  proven  in  many 
instances  where  no  previous  source  of  infection  could  occur,  especially  in 
aboriginal  races  and  colonial  troops.  In  our  civilized  countries  and  large  urban 
populations,  it  seems  as  if  a  large  number  of  adults  who  carry  some  tuberculosis 
in  their  Hves,  under  great  stress  they  develop  active  disease  and  otherwise  they 
do  not.  Colonel  Bushnell  has  made  a  strong  point  so  far  as  these  inactive  cases 
break  down.  Otherwise  I  do  not  see  how  we  can  take  the  insurance  people's 
statistics;  they  are  practical  people,  they  believe  if  a  young  person  has  a  tuber- 
culosis they  generally  put  some  handicap  on  his  insurance;  they  think  he  is  a 
poor  risk.  We  know  many  people  live  many  years  without  developing  active 
tuberculosis,  but  when  some  serious  surgical  or  other  accident  or  complication, 
or  something  of  this  sort  occurs  this  old  tuberculosis  rehghts.  I  do  not  think  a 
recent  reinfection  needs  to  be  assumed  in  these  cases  of  tuberculosis.  Therefore, 
in  Dr.  Barnes'  statistics,  I  am  not  able  to  criticise  his  figures  because  I  did  not 
hear  his  paper,  but  I  would  like  to  know  of  the  facts  that  led  up  to  them 
before  accepting  his  conclusion.    I  do  not  think  we  do  know  all  the  facts  about  it. 

Dr.  Lawrason  Brown,  Saranac  Lake,  N.  Y. :  I  was  very  much  interested 
in  Dr.  Barnes'  paper.  In  the  first  place,  many  men  who  write  on  this  subject 
deal  only  with  the  end  result.  That  is  the  point  Pope  and  Rierson  took.  One 
consort  may  catch  tuberculosis  and  get  over  it  and  die  of  another  disease.  Some 
40,000  couples,  one  of  whom  had  tuberculosis,  were  studied  and  he  studied  the 
reported  deaths  of  disease  which  produced  the  fatality  in  the  second  mate. 
They  might  overlook  a  large  number  and  then,  again,  an  article  published  in 
The  American  Journal  of  the  Medical  Sciences  in  which  they  spoke  of  the  fact 
that  there  was  very  little  infection  from  the  husband  to  the  wife  and  vice  versa, 
because  this  man  said  he  had  a  number  of  cases  under  his  care  in  which  he 
examined  a  second  partner  and  they  had  no  tuberculosis  and  therefore  no  infec- 
tion. Curiously  enough  one  of  the  very  cases  that  he  studied,  the  wife  of  a 
husband  who  had  died,  turned  up  in  Saranac  Lake  with  tuberculosis  and  you 
can't  say  either  way.  In  both  you  must  know  the  whole  life  of  the  second 
consort  before  you  can  say  anything.  The  figures  of  Pope  and  Rierson  show  a 
definite  relation  between  husband  and  wife,  they  explain  that  by  two  factors: 
First,  due  to  hereditary  tendencies,  and  the  second  was  due  to  the  mating,  that 
a  person  with  a  tendency  to  tuberculosis  is  more  apt  to  marry  a  woman  with 
tuberculosis  than  not.  I  do  not  hold  that  either  of  these  have  been  definitely 
proved.  In  regard  to  what  Colonel  Bushnell  said  today,  which  I  enjoyed  very 
much,  he  implied  if  a  p>erson  contracts  tuberculosis  from  another  he  has  got  it 
within  a  comparatively  short  time.  I  do  not  believe  that  one  person  who  gets 
tuberculosis  from  another  will  develop  it  right  away.  He  may  get  an  infection 
and  it  remains  latent  until  some  stress  which  develops  that  chronic  infection 
into  tuberculous  disease.     I  think  that  is  another  fallacy  you  must  consider. 
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Personally,  I  am  inclined  to  believe  that  about  one-half  of  all  the  cases  of  adult 
tuberculosis  are  probably  due  to  infections. 

Dr.  Carroll  E.  Edson,  Denver,  Col.:  I  would  refer  to  the  admirable 
address  of  a  president  of  this  Association  on  the  "Statistics  of  Opinion." 

Dr.  H.  L.  Barnes,  Wallum  Lake,  R.  I. :  In  regard  to  Dr.  Baldwin's  point 
about  the  question  as  to  whether  the  symptoms  in  the  surviving  consort  occur 
before  or  subsequent,  we  do  not  know  when  they  get  the  germ.  According  to 
our  statistics  four  and  a  half  years  was  the  average  period  of  time  subsequent 
to  death  of  consort  before  the  surviving  consort  developed  symptoms  sufficient 
to  bring  them  to  the  sanatorium.  My  chief  idea  in  writing  the  paper  was  to 
call  attention  to  the  value  of  getting  statistics  of  marital  infection  which  would 
show  the  mortality  of  surviving  consorts,  that  is,  of  persons  widowed  by  tuber- 
culosis. I  think  that  is  one  part  of  marital  tuberculosis  in  which  statistics  are 
very  weak.  Members  of  this  Association  coming  in  contact  with  so  many  cases 
could  supply  the  figures.  You  could,  by  going  over  a  thousand  cases,  furnish 
overwhelming  morbidity  of  persons  perishing  with  tuberculosis.  That  would  be 
more  weighty  evidence  than  you  could  possibly  get  in  any  other  way.  The 
husband  and  wife  sleep  in  the  same  bed,  and  sputum  iriust  be  the  best  test  that 
you  could  apply  and  much  more  conclusive,  to  my  mind,  than  animal  experi- 
Tnentation  experiments. 


ARTIFICIAL  PNEUMOTHORAX  IN  ACUTE  TUBERCULOUS 
PNEUMONIA,  ACUTE  PULMONARY  ABSCESS  AND 
PULMONARY  HEMORRHAGE 

By  COLLINS  H.  JOHNSTON,  M.D., 

GRAND  RAPIDS,  MICH. 

So  much  has  been  written  in  recent  years  to  show  the  value  of 
artificial  pneumothorax,  not  only  as  a  palliative  but  as  a  curative 
measure  in  the  treatment  of  chronic  pulmonary  tuberculosis,  that  the 
mere  narration  of  additional  experience  with  such  cases  would  not 
prove  especially  interesting  or  profitable.  Few  cases,  however,  of  the 
treatment  of  acute  pneumonic  phthisis  by  the  artificial  pneumothorax 
are  recorded  in  the  literature  and  most  of  the  reports  I  have  seen  were 
written  during  treatment  or  soon  after  its  discontinuance.  My  own 
experience  with  five  cases  shows  that  a  much  longer  period  must 
elapse  before  judging  of  the  final  results  of  such  treatment  and  I 
thought  a  brief  narration  of  the  cases  might  be  of  value. 

Case  I.  Mrs.  H.  D.  W.,  age  25.  In  1901  had  some  tuberculous 
glands  removed  from  the  neck.  In  1911  expectorated  less  than  a 
teaspoonful  of  blood  but  thought  it  came  from  her  throat.  Was  in  her 
usual  health  until  the  birth  of  her  first  baby,  March  10th,  1914,  after 
which  she  did  not  regain  strength  and  began  to  cough,  with  chills, 
fever,  pain  in  right  side,  etc.  April  Uth  had  her  first  hemorrhage 
and  from  then  until  May  27th  had  twenty-four  attacks  of  hemoptysis 
varying  in  quantity  from  one-half  to  four  ounces.  Expectoration  two 
ounces  a  day.  When  I  first  saw  her,  May  27th,  she  was  very  weak, 
had  a  pronounced  anaemia,  pulse  130  to  150,  temperature  reaching 
103  each  day.  The  upper  lobe  of  her  right  lung  was  consolidated 
with  suggestions  of  cavity;  coarse  and  medium  sized  rales  were 
present  in  the  lower  lobe.  The  left  lung  seemed  normal.  I  succeeded 
in  injecting  1000  c.c.  of  nitrogen  into  the  pleural  cavity  after  which 
there  were  not  more  hemorrhages.  The  patient  improved  gradually 
and  steadily  and  by  March  1915  was  in  apparently  good  health. 
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During  the  spring  she  developed  a  pleural  effusion  in  spite  of  which 
she  continued  attending  to  her  household  duties.  There  was  but 
little  cough  and  expectoration,  pulse  and  temperature  were  normal^ 
and  she  weighed  158  pounds.  In  the  spring  of  1917  it  was  apparent 
that  active  disease  was  invading  the  left  lung  after  which  she 
gradually  declined  until  her  death  in  February  1918,  four  years  after 
beginning  of  illness.  About  two  years  of  this  was  in  splendid  health 
and  I  exhibited  her  before  the  Grand  Rapids  Academy  of  Medicine 
as  an  illustration  of  an  apparently  arrested  case  of  tuberculous 
pneumonia. 

Case  II.  Mrs.  W.,  age  56  years.  Always  frail.  Usual  weight 
100  pounds.  Had  a  slight  cough  for  several  years  but  consulted  no 
physician  about  it.  Was  in  her  usual  health  until  August  1914,  when 
she  was  taken  acutely  ill  with  pain  in  her  chest,  fever,  etc.  A  diagnosis 
of  lobar  pneumonia  was  made.  The  crisis  did  not  come  at  the  usual 
time  and  a  little  tubercle  bacilli  were  found  in  her  sputum.  She  was 
then  sent  to  a  sanatorium  where  a  diagnosis  of  acute  tuberculous 
pneumonia  or  galloping  consumption  was  made,  and  after  several 
profuse  hernorrhages  she  was  sent  home  to  die.  I  saw  her  early  in 
October  when  she  weighed  83^  pounds,  pulse  130,  temperature  99  to 
103  daily.  Expectoration  three  to  four  ounces  a  day.  The  upper 
lobe  of  the  left  lung  was  consolidated  with  signs  of  cavitation.  Lower 
lobe  contained  scattered  medium  sized  rales.  The  apex  of  the  right 
lung  also  showed  evidences  of  disease.  The  remainder  of  the  lung 
semed  normal.  Owing  to  the  severe  hemorrhages  I  instituted 
artificial  pneumothorax  at  once  and  succeeded  in  getting  physical 
signs.  Her  improvement  was  immediate  and  marked.  There  were 
no  more  hemorrhages,  temperature  and  pulse  gradually  became 
normal.  The  sputum  was  reduced  to  one-quarter  ounce  a  day.  By 
spring  she  weighed  97^  pounds,  which  was  about  as  much  as  she  had 
weighed  in  a  good  many  years  and  she  was  well  enough  to  take  a 
ten-mile  automobile  ride  to  town  to  have  an  x-ray  picture  taken 
which  showed  a  complete  collapse  of  her  left  lung.  At  the  end  of 
six  months  she  developed  a  large  pleural  exudate  which  never  dis- 
appeared. In  spite  of  this  she  remained  in  fairly  good  health,  looked 
after  her  household  duties  and  did  most  of  the  nursing  for  her 
fourteen  year  old  son  who  had  active  tuberculosis  for  a  year.    In  the 
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fall  of  1917  she  had  a  severe  bronchitis  in  the  right  lung,  after  which 
I  discovered  that  the  pleural  exudate  had  become  purulent.  She 
gradually  failed  in  health  but  was  up  and  about  as  usual  until  her 
sudden  death  early  one  morning  in  April  1918,  three  and  one-half 
years  after  the  beginning  of  lung  compression. 

Case  III.  L.  W.,  age  20.  Height  5  feet  4  inhes,  usual  weight. 
Never  strong  but  no  serious  illness.  Some  cough  for  six  years  which 
was  not  corisidered  of  any  significance.  In  usual  health  until  October 
10th,  1915,  when  he  was  taken  ill  with  what  was  called  pneumonia 
in  left  side.  When  I  was  called,  two  months  later,  a  diagnosis  of 
acute  pneumonic  phthisis  was  made  and  artificial  pneumothorax 
instituted.  A  complete  lung  collapse  was  readily  secured.  His 
improvement  was  immediate  and  within  three  months  he  weighed 
five  pounds  more  than  ever  before.  At  the  end  of  six  months  he 
developed  a  large  serous  effusion.  His  heart  and  anterior  mediast- 
inum became  markedly  displaced  to  the  right  and  several  attempts 
were  made  to  remove  part  of  the  fluid  to  allow  the  heart  to  return  to 
its  normal  position.  This  was  attended  by  so  much  dyspnea  with 
attacks  of  paroxysmal  tachycardia  that  it  was  decided  to  leave  the 
fluid  alone.  In  September,  1917,  two  years  after  the  beginning  of 
his  illness,  I  exhibited  him  before  the  Michigan  Trudeau  Society  as 
an  illustration  of  the  beneficial  results  of  artificial  pneumothorax  in 
such  cases.  He  continued  in  good  general  condition  and  did  a  little 
work  for  a  couple  of  years.  In  September,  1919,  he  went  to  Florida 
for  the  winter  and  soon  after  arriving  there  had  an  attack  of  influenza 
from  which  he  did  not  fully  recover.  Several  months  later  the  fluid 
in  his  side  was  found  to  be  purulent  and  was  removed,  after  which 
he  rapidly  declined  and  died  in  September  1920,  five  years  after  the 
beginning  of  his  illness. 

Case  IV.  B.  S.,  age  20.  Had  been  ill  but  six  weeks  when  I  first 
saw  him  in  January  1917,  during  which  time  he  had  lost  twenty 
pounds  in  weight.  His  maximum  daily  temperature  was  102  to  103. 
Pulse  rapid.  Expectoration  five  to  six  ounces  a  day.  The  physical 
signs  showed  consolidation  of  the  upper  lobe  of  the  right  lung. 
Tubercle  bacilli  and  elastic  tissue  were  found  in  the  sputum,  and 
acute  tuberculous  pneumonia  was  diagnosed.  An  x-ray  picture 
confirmed  these  findings.    Lung  compression  was  begun  and  a  month 
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later  another  x-ray  picture  showed  an  almost  complete  collapse  of 
the  lung.  It  also  showed  that  the  consolidation  was  confined  to  the 
upper  lobe,  the  different  degrees  of  collapse  in  the  upper  and  lower 
lobes  being  beautifully  shown  in  the  picture.  At  the  end  of  a  month 
his  temperature  was  normal;  pulse  75  to  90;  sputum  reduced  to  two 
ounces  a  day;  appetite  good  and  he  had  begun  to  gain  in  weight.  At 
the  end  of  six  months  he  was  in  good  general  condition  but  had 
developed  a  large  exudate  preventing  the  introduction  of  any  more 
gas,  so  I  let  him  go  home  for  a  short  visit.  Two  weeks  later  I  was 
hurriedly  called  and  found  he  was  developing  broncho-pneumonia  in 
the  left  lung.  He  died  three  days  later.  An  autopsy  dislcosed  a  most 
remarkable  condition.  The  right  pleural  cavity  was  full  of  fluid  and 
it  seemed  at  first  as  if  the  lung  had  entirely  disappeared.  On 
removing  the  fluid  the  remains  of  the  lung  were  found  at  the  back  of 
the  cavity  next  the  spine  contracted  down  into  a  hard  cartilagenous 
mass  smaller  than  my  closed  hand.  I  sent  the  specimen  to  Dr. 
Warthin  who  had  never  seen  anything  like  it  before.  On  section  it 
was  seen  to  be  honeycombed  with  cavities.  The  left  lung  showed 
acute  broncho-pneumonia. 

Case  V.  Mrs.  K.,  26  years  old.  Always  had  good  general 
health;  usual  weight  140  to  145  pounds.  When  sixteen  years  old 
had  a  few  tuberculous  glands  removed  from  the  right  side  of  the  neck 
and  two  years  later  several  tuberculous  glands  from  the  right  axillary 
region.  She  was  then  in  perfect  health  until  December,  1919,  when 
she  developed  a  little  cough.  March  6th  she  became  acutely  ill  with 
pain  in  the  chest,  chills,  etc.;  a  physician  was  called  who  diagnosed 
lobar  pneumonia.  The  crisis  did  not  come  at  the  end  of  the  week; 
pain,  fever,  cough,  expectoration,  rapid  loss  of  weight,  etc.,  continued 
and  when  I  first  saw  her,  May  1st,  she  had  gone  down  to  103  pounds. 
Physical  signs  of  consolidation  in  the  upper  lobe  of  the  right  lung 
were  present ;  some  moderately  coarse  rales  in  the  lower  lobe,  the  left 
lung  seemed  normal.  Her  general  condition  was  exceedingly  critical; 
pulse  140  to  150,  temperature  103  to  104.  Acute  tuberculous  pneu- 
monia was  diagnosed  and  artificial  pneumothorax  instituted.  Her 
improvement  was  immediate  and  rapid.  Pulse  and  temperature  were 
normal  at  the  end  of  two  months.  She  soon  began  gaining  in  weight 
and  at  the  end  of  six  months  weighed  145  pounds.    She  has  done  her 
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own  work  a  considerable  part  of  the  past  winter  and  as  far  as  looking 
and  feeling  goes  is  perfect  well.  She  still  has  a  little  cough  and  slight 
amount  of  expectoration.  So  far  no  fluid  has  developed  in  her  side. 
An  x-ray  picture  shows  a  complete  collapse  of  the  lung  with  the 
exception  of  a  fold  in  the  posterior  part  of  the  lower  lobe  which  is 
adherent  to  the  chest  wall  near  the  diaphragm.  She  is  receiving  gas 
once  a  month.  If  I  can  keep  control  of  her  for  the  next  two  or  three 
years  I  confidentially  expect  a  permanent  recovery. 

Acute  tuberculous  pneumonia  must  be  differentiated  from  acute 
tuberculous  broncho-pneumonia  which  is  usually  bilateral,  and 
therefore  not  suitable  for  artificial  pneumothorax.  My  experience 
with  these  five  cases  is  such  that  I  believe  every  case  of  acute  tuber- 
culous pneumonia  should  be  offered  the  benefit  of  artificial  pneumo- 
thorax unless  definite  contraindications  exist,  and  the  earlier  treat- 
ment is  started  the  greater  the  prospects  of  recovery.  The  diagnosis 
is  often  impossible  in  the  initial  stages  as  the  symptoms  for  the  first 
few  days  resemble  those  of  crupous  pneumonia.  Even  during  the 
stage  of  caseation  there  may  be  but  little  sputum  and  tubercle  bacilli 
may  not  be  found  until  softening  and  exudation  into  a  bronchus  has 
taken  place.  If  tubercle  bacilli  are  found  in  the  sputum  during  the 
first  week  it  does  not  prove  the  pneumonia  to  be  tuberculous,  as  any 
patient  with  chronic  tuberculosis  may  have  crupous  pneumonia;  in 
fact  such  patients  stand  crupous  pneumonia  exceedingly  well.  One 
of  my  cases  of  ten  years  standing  went  through  an  attack  of  lobar 
pneumonia  in  the  lower  lobe  of  her  good  lung,  last  winter,  with  a 
crisis  on  the  seventh  day.  Three  days  later  the  upper  lobe  became 
consolidated  with  a  crisis  and  normal  pulse,  temperature  and  respira- 
'tion  on  the  fourth  day.  She  was  out  of  bed  and  little  the  worse  for 
her  illness  three  weeks  later.  If,  in  a  case  of  pneumonia  involving 
one  lobe  or  an  entire  lung,  the  crisis  does  not  come  at  the  proper 
time,  if  the  temperature  becomes  irregular,  the  pulse  quicker,  sputum 
more  profuse  and  the  patient  rapidly  loses  flesh  and  strength,  acute 
pneumonic  phthisis  must  be  thought  of  and  lung  collapse  instituted 
as  soon  as  diagnosed  as  such.  Without  it  death  within  a  period  of 
from  one  to  three  or  four  months  is  the  rule  to  which  there  are  but 
few  exceptions.  Some  authorities  say  the  disease  is  "always  fatal." 
The  cases  just  reported  show  that  lives  can  be  prolonged  three 
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or  four  years,  and  if  the  treatment  can  be  instituted  early  before 
extensive  softening  and  excavation  have  taken  place,  I  believe  many 
otherwise  hopeless  cases  may  be  practically  cured.  The  formation  of 
fluid  in  the  pleural  cavity  is  the  most  serious  complication  that  can 
occur.  If  it  remains  serous  it  may  be  absorbed,  but  there  is  a  great 
tendency  for  it  to  become  purulent  and  it  is  then  an  important  factor 
directly  or  indirectly  in  causing  death. 

My  next  case  is  one  of  acute  pulmonary  abscess  which  I  report, 
first,  to  call  attention  to  the  wisdom  of  treating  such  cases  witii 
artificial  pneumothorax.  Second,  to  call  attention  to  the  frequency 
of  such  cases.  Third,  to  illustrate  the  efficiency  of  lung  collapse  in 
controlling  severe  pulmonary  hemorrhage. 

M.  D.,  age  44  years.  In  good  health  until  June  1918,  when  he 
developed  antrum  disease.  Was  operated  upon  June  30th  under  local 
anasthetic.  On  July  19th  was  operated  again  with  ether  anasthesia. 
The  next  day  he  began  to  cough  a  good  deal  but  without  expectora- 
tion. About  September  10th  he  developed  what  was  called  pleuro- 
pneumonia, and  a  week  later  began  to  expectorate.  The  first  day  he 
raised  about  eight  ounces  of  foul  purulent  sputum.  His  two-hour 
temperature  record  for  several  days  was  from  98  to  99-2/5.  Pulse 
normal.  He  had  lost  only  ten  pounds  in  weight.  His  history  and 
physical  signs  suggested  an  abscess  in  the  lower  lobe  of  the  left  lung 
which  was  confirmed  by  an  x-ray  picture.  He  now  began  to  have 
severe  pulmonary  hemorrhages  about  once  a  day  varying  from  six  to 
twelve  ounces  in  amount  and,  after  trying  for  a  week  to  control  these 
with  medical  treatment  at  the  Blodgett  Hospital,  I  instituted  artificial 
pneumothorax.  He  had  no  more  hemorrhages  after  the  first  gas 
treatment  and  within  two  weeks  his  sputum  had  diminished  to  two 
ounces  a  day.  Two  months  later  he  coughed  up  a  piece  of  bone 
about  as  large  as  a  pea.  Cough  and  expectoration  rapidly  diminished 
and  in  the  course  of  three  or  four  months  had  practically  disappeared. 
I  kept  his  lung  collapsed  six  months  after  which  it  was  allowed  to 
re-expand. 

About  one-fourth  of  all  deaths  following  surgical  operations  are 
said  to  be  due  to  pulmonary  complications  and  of  these  pneumonia 
is  the  most  frequent,  this  due  to  the  irritation  of  the  respiratory  tract 
by  the  anasthetic,  or  the  aspiration  of  infectious  material  during 
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operations  on  the  teeth,  sinuses,  nose  or  tonsils,  or  the  carrying  of  a 
septic  embolus  by  the  blood  vessels  to  the  lung  from  the  site  of 
operation.  When  calling  the  attention  of  a  surgeon  to  the  frequency 
of  complications  after  operations  in  the  upper  respiratory  passages, 
he  said  he  had  never  seen  any  after  four  thousand  tonsillectomies. 
Within  six  months,  following  tonsillectomy  by  this  same  man,  I  saw 
a  case  of  acute  pulmonary  abscess  ending  in  recovery,  and  one  of 
acute  tuberculosis  ending  in  death  in  a  young  woman  with  incipient 
tuberculosis  whom  I  had  strongly  advised  against  taking  a  general 
anasthetic  for  the  purpose  of  having  her  tonsils  removed. 

In  typical  cases  there  is  a  history  of  sudden  expectoration  of  a 
large  amount  of  pus  often  by  which  the  physcial  signs  of  cavity  may 
be  found,  and  the  symptoms  immediately  improve.  This  sudden 
expectoration  of  a  considerable  amount  of  pus  is  the  most  charac- 
teristic single  symptom  of  pulmonary  abscess.  There  may  or  may 
not  be  an  explosive  cough.  The  breath  and  sputum  usually  have  a 
foul  odor.  Elastic  tissue  may  or  may  not  be  present  in  the  sputum, 
but  to  be  diagnostic  of  a  pulmonary  origin  it  must  be  of  an  aveolar 
arrangement.  If  tubercle  bacilli  are  not  found  in  such  sputum  the 
case  is  probably  not  tuberculous. 

The  commonest  and  often  the  only  physical  sign  is  dullness. 
The  most  frequent  location  is  in  the  lower  lobe.  Signs  of  cavity  are 
rarely  found.  In  some  cases  there  are  almost  no  signs  at  all  and  the 
diagnosis  must  be  made  from  the  symptoms  and  x-ray  evidence  which 
usually  consists  of  a  dense  shadow  at  the  site  of  the  abscess.  Before 
taking  an  x-ray  picture  the  cavity  should  be  evacuated  by  coughing 
and  the  picture  taken  in  the  upright  position  to  demonstrate  a  fluid 
level  in  the  cavity.  A  picture  should  be  taken  both  before  and  after 
coughing. 

Walker  has  shown  that  the  mortality  of  medically  treated  cases 
is  54%,  the  surgical  mortality  25  to  30%.  Lord  states  that  75% 
die  if  not  operated  upon;  18%  become  more  or  less  chronic  invalids; 
and  7%  recover,  the  latter  being  mild  cases  of  short  duration. 

Medical  treatment,  postural  rest,  etc.,  is  unsatisfactory,  and 
many  surgeons  believe  that  the  only  effective  treatment  is  surgery. 
Incision  and  drainage  are  suitable  only  for  single  abscesses  and  those 
reached.    In  multiple  abscesses  surgery  is  usually  not  productive  of 
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good  results  as  it  is  impossible  to  evacuate  all  of  the  cavities.  More- 
over, the  operation  as  stated  is  a  dangerous  one.  Mild  cases  with 
sepsis,  chills,  fever,  etc.,  may  be  watched  for  three  or  four  weeks  and 
if  not  then  improving  the  patient  should  be  operated  upon  or  lung 
compression  instituted. 

Artificial  pneumothorax  in  the  treatment  of  these  cases  was  first 
used  in  this  country  in  1917  by  Tewksbury,  since  which  time  a  con- 
siderable number  of  cases  treated  in  this  manner  have  been  reported 
by  different  operators  with,  on  the  whole,  most  favorable  results. 
The  more  recent  the  abscess,  while  its  walls  are  soft  and  compressible, 
the  more  favorable  the  prognosis,  and  I  believe  that  in  all  acute 
pulmonary  abscesses  artificial  pneumothorax  should  be  used  as  soon 
as  it  is  evident  the  patient  is  not  going  to  recover  spontaneously. 
Thoractomy  and  thorocoplasty  should  be  reserved  for  cases  in  which 
compression  has  failed  to  compress  and  obliterate  the  cavity  . 

As  illustrated  in  two  of  the  above  cases  the  only  really  efficient 
treatment  for  severe  pulmonary  hemorrhage  is  artificial  pneumo- 
thorax which  acts  as  a  hemostatic  by  compressing  the  bleeding  lung. 
It  is  true  that  the  patients  seldom  die  directly  from  pulmonary 
hemorrhages,  but  when  profuse  and  frequently  repeated  they  weaken 
the  patient,  destroy  his  morale,  lead  to  broncho-pneumonia  and 
greatly  lessen  the  chances  of  recovery.  Such  cases  are  often 
amenable  to  lung  compression  with  very  gratifying  results  as  I  have 
found  in  ten  cases  treated  in  this  manner  in  the  last  seven  years.  If 
the  case  is  bilateral  compression  may  be  discontinued  when  the  bleed- 
ing is  controlled,  otherwise  it  may  be  continued  for  curative  purposes. 

DISCUSSION. 

Dr.  Paul  H.  Ringer,  Asheville,  N.  C. :  I  was  both  pleased  and  disap- 
pointed in  Dr.  Johnston's  paper.  I  was  pleased  at  his  good  results  and  dis- 
appointed that  my  own  results  were  so  poor.  I  have  been  conforting  myself 
with  the  idea  that  gas  would  not  compress  a  solid  lung  and  that  you  could  not 
expect  it  to,  and  comforting  myself  with  the  idea  that  the  primary  improve- 
ment had  been  due  to  compression  of  the  infiltrated  tissue  around  the  con- 
solidated area  and  when  gas  came  up  against  the  solid  lung  it  did  not  do  much 
good.  I  see,  in  view  of  the  fact  that  these  good  results  have  been  obtained,  I 
am  going  to  have  to  revise  my  ideas  and  thus  lose  the  crumb  of  comfort  that 
I  have  had  in  having  such  poor  success.  However,  it  is  a  distinct  stimulus  to 
me  to  keep  on  trying  to  compress  these  cases  for,  if  other  men  have  had  such 
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good  results  in  these  cases,  I  certainly  am  not  going  to  stop  trying  until  I  get 
good  results,  or  thoroughly  convinced  of  my  own  incompetence. 

Dr.  J.  H.  Elliott,  Toronto,  Can. :  I  am  very  much  interested  in  this.  I 
have  seen  fourteen  cases  of  pulmonary  abscess  and  most  of  these  followed 
surgical  operations.  Some  had  operations  on  the  nose  and  throat  and  twelve 
extraction  of  teeth.  Some  have  recovered  spontaneously.  Those  that  have  been 
submitted  to  compression  of  lung  have  done  extremely  well.  It  has  been  an 
excellent  means  to  control  hemorrhage  from  pulmonary  abscess.  I  am  sorry 
that  time  did  not  permit  Dr.  Johnston  to  say  something  about  his  results  in 
bronchiectasis.  He  only  mentioned  it.  In  a  previous  paper  Dr.  Floyd  gave  us 
to  understand  that  bronchiectasis  had  not  been  relieved  by  artificial  pneumo- 
thorax. I  would  like  Dr.  Johnston  to  tell  us  briefly  the  results  of  treatment  of 
bronchiectasis. 

Dr.  Collins  H.  Johnston,  Grand  Rapids,  Mich.:  I  am  very  much 
pleased  to  have  had  my  paper  so  freely  discussed.  As  to  treating  these  cases 
early,  I  did  not  get  any  of  mine  what  I  would  care  to  call  early.  If  by  treating 
these  five  people  their  lives  could  be  prolonged  three  and  a  half  to  five  years, 
what  could  we  do  if  the  diagnosis  was  made  promptly  and  treatment  begun? 
That  is  the  point  I  want  to  put  home.  Cases  of  that  kind  are  not  diagnosed  by 
the  general  practitioner  promptly  and  when  we  are  called  in  they  are  apt  to  be 
ill  three  or  four  months  and  in  a  desperate  condition.  That  was  the  case  in 
four  of  my  five  and  in  spite  of  that  they  had  diseases  which  many  of  our 
authorities  say  is  always  fatal.  I  could  turn  to  half  a  dozen  authorities  in  which 
the  statement  is  made  that  all  these  diseases  end  fatally.  Osier  admits  that 
occasionally  one  goes  into  chronic  phthisis  and  goes  on  for  a  period,  but  usually 
die  in  two  or  three  months.  I  believe  if  I  had  gotten  earher  that  the  results 
would  have  been  still  better.  Now  in  chronic  bronchiectasis  I  have  had  the 
pleasure  of  treating  five  cases  of  that  kind,  but  all  more  recently  than  these 
pneumonic  cases  which  I  began  seven  years  ago,  and  so  far  those  that  I  have 
been  able  to  go  into  the  chest  cavity  and  produce  anything  like  an  efficient 
collapse  have  done  well.  One  case  I  reported  in  detail,  the  most  severe,  in  my 
paper;  a  woman  came  to  me,  weighing  eighty-three  pounds,  with  a  history  of 
chronic  bronchitis  and  profuse  expectoration  extending  over  ten  to  fifteen  years. 
it  is  applicable  to  cases  largely  unilateral  and  to  determine  that  you  must  have 
help  by  a  competent  x-ray  man;  when  you  get  these  cases  stereoscopically 
taken  it  is  difficult  to  tell  whether  you  have  pulmonary  abscess  or  bronchiectatic 
abscess.  In  fact  it  was  only  from  the  history  in  two  or  three  of  my  cases  in 
pulmonary  abscess,  the  acute  condition  beginning  as  we  know  these  cases  do, 
distinguished  from  the  long-standing  history  of  chronic  cough,  for  a  great  many 
years  it  was  only  by  the  aid  of  the  history  with  the  finding  of  a  competent  x-ray 
man  (in  Grand  Rapids  there  are  three  or  four  x-ray  men,  but  only  one  who  is 
competent  to  take  these  pictures)  and  tell  whether  bronchiectatic  or  ordinary 
acute  pulmonary  abscess.  It  is  only  in  that  way  I  can  differentiate  these.  In 
cases  of  acute  pulmonary  abscess  I  believe  that  artificial  pneumothorax  should 


DISCUSSION  179 

always  be  used  before  turning  them  over  to  the  surgeon.  One  of  my  cases  was 
of  two  years'  standing  and  one,  Dr.  Elliott  told  me  of  this  morning,  was  of  two 
years'  standing  where  naturally  you  would  anticipate  such  a  large  number  of 
adhesions  that  you  could  not  get  a  collapse,  but  my  case  I  got  as  efficient  a 
collapse  as  I  did  in  any  other.  In  bronchiectatic  cases  where  I  did  succeed  in 
getting  any  kind  of  a  collapse  showing  that  there  had  been  no  pleurisy  of  any 
degree,  I  got  almost  a  complete  collapse  in  each  of  them,  accounting  for  my 
good  results. 

Dr.  Gerald  B.  Webb,  Colorado  Springs,  Col.:  These  three  things  have 
interested  me  very  much  and  I  enjoyed  the  Doctor's  paper.  We  have  two  or 
three  cases  of  tuberculous  pneumonia  which  improved  markedly  under  collapse 
of  artificial  pneumothorax.  In  lung  abscess  we  should  always  study  the  opposite 
lung  when  you  have  definite  abscesses.  A  recent  case  illustrates  that  thoroughly 
in  which  a  man  came  to  us  with  an  abscess  of  the  left  lung;  we  begged  to  have 
his  lung  collapsed;  he  refused.  When  he  arrived  there  was  a  shadow  on  the 
other  lung  showing  possibly  something  beginning  there.  He  refused  pneumo- 
thorax of  lung.  We  wanted  to  collapse  an  abscess  oh  the  lung.  He  died  of 
condition  on  the  other  side.  In  bronchiectasis  I  do  not  think  anyone  should 
collapse  the  lung  before  the  condition  of  the  accessory  sinuses  has  cleared  up. 
Almost  without  exception  we  have  seen  bronchiectasis  and  it  practically  always 
associated.  A  man  arrived  from  the  east  in  which  he  had  lobectomy  for 
bronchiectasis;  the  man  was  as  bad  as  before,  both  antrums  full  of  pus,  no 
attention  given  to  the  accessory  sinuses.  You  are  not  going  to  cure  a  man  by 
attention  to  the  accessory  sinuses,  but  you  give  relief  and  make  them  much 
better.  We  get  good  results  following  it  and  perfect  drainage  is  the  first  step 
in  handling  your  cases  of  bronchiectasis. 

Dr.  Collins  H.  Johnston,  Grand  Rapids:  After  reading  Dr.  Webb's 
paper  I  went  over  my  cases  and  found  sinus  trouble  in  every  one  of  them. 
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REPORT  OF  A  CASE  OF  TUBERCULOSIS  OF  THE 
SPINAL  CORD. 

By  CHARLES  C.  BROWNING,  M.D., 

LOS  ANGELES,  CAL. 

There  also  existed  tuberculosis  of  the  adrenals  and  of  the  mitral 
valve  and  the  left  kidney  was  congenitally  absent.  This  case  is 
reported  because  of  the  comparative  rarity  of  cases  in  the  literature 
examined. 

The  most  exhaustive  report  which  I  have  found  is  that  of  Dr. 
Peter  Bassoe^  of  Chicago,  which  was  published  in  the  Archives  of 
Internal  Medicine,  April  1918,  (pp.  519-21).  He  had  collected 
seventy-four  cases  and  added  two  to  the  number,  bringing  the  total 
to  seventy-six. 

Apparently  Dr.  Bossoe  had  not  seen  the  report  of  the  case  by 
Dr.  Elsberg^  of  New  York,  and  of  the  one  reported  by  Starr^.  The 
addition  of  these  two  would  make  the  total  number  reported  to  this 
time  seventy-eight. 

Dr.  Herman  Kretschmier^'  of  Chicago  has  since  reported  one 
case  of  what  was  apparently  multiple  tuberculous  foci  of  the  spinal 
cord.  This,  with  the  case  herewith  reported,  would  bring  the  total 
to  eighty. 

Prognosis. 

The  prognosis  is  extremely  grave,  in  part,  at  least,  because  of  the 
extensive  tuberculous  activity  in  other  parts  of  the  body.  I  find 
reported  four  cases  operated  upon,  with  encouraging  results  in  three. 

Treatment, 

The  treatment  which  offers  hope  for  this  condition  is  the 
surgical. 

Two  of  the  cases  so  treated  are  reported  in  the  paper  by  Dr. 
Basoe,  one  by  Drs.  Veraguth  and  Brun^,  and  one  by  Drs.  Krauss 
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and  McGuire,  to  which  articles  I  would  refer  those  interested  in  this 
subject. 

The  following  are  brief  reports  of  the  other  cases: 

Dr.  Harry  L.  Eisner,  Monographic  Medicine,  under  Diseases  of 
the  Spinal  Cord,  dismisses  the  subject  with  the  statement: 

"Starr^  reports  a  case  in  which  a  single  tubercle  nodule  was 
easily  removed  from  the  cord  by  McBurney.  The  patient  developed 
general  tuberculosis  and  spinal  meningitis  two  months  after  the 
operation." 

"Dr.  Elsberg^  presented  a  patient  who  had  been  operated  upon 
two  years  before  on  account  of  loss  of  power  in  the  lower  extremities; 
bladder  and  rectal  disturbances  and  severe  pain  in  the  abdomen.  At 
the  operation  the  arches  of  the  ninth,  tenth  and  eleventh  dorsal 
vertebrae  were  removed.  A  small  tumor  measuring  H  by  1  centi- 
meter was  easily  extirpated  from  the  substance  of  the  cord,  after 
incision.  The  pathological  report  was  tuberculoma.  On  account  of 
the  spastic  paraplegia,  posterior  root  section  was  done  three  months 
later.  The  patient  had  improved  markedly,  had  regained  control  of 
the  bladder  and  was  able  to  walk  around  without  any  support.  There 
has  been  only  one  similar  case  reported  in  the  literature — the  case  of 
Veraguth  and  Brun,  in  which  a  conglomerate  tubercle  was  removed 
from  the  substance  of  the  cord." 

Dr.  Herman  L.  Kretshmier^  of  Chicago  presented  a  case  of  a 
patient  who  had  been  ill  about  three  weeks  with  symptoms  of 
meningitis.    Tubercle  bacilli  were  not  found  in  the  spinal  fluid. 

Autopsy:  "In  the  section  from  the  lumbar  portion  of  the  cord 
there  was  a  dense,  small,  round  cell  infiltrations  of  the  meninges  and 
large  areas  of  caseation,  surrounded  by  epitheloid  cells.  In  sections 
stained  for  acid  bacilli  there  were  found  a  few  typical  acid  fast  bacilli 
in  the  sections  of  the  cord.  Xo  bacilli  were  demonstrated  in  the 
sections  from  the  brain." 

Report  of  Case. 

Patient:  White,  male,  age  30.  Entered  hospital  October  9,  1919. 

History :  Similar  to  many  cases  of  advanced  ambulatory  tuber- 
culosis, with  additional  history  of  gradually  increasing  weakness  of 
the  left  leg. 
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Physical  Examination:  Revealed  a  well-advanced  case  of 
pulmonary  tuberculosis,  with  cavities  in  both  upper  lobes. 

Sputum  Examination:  Negative  to  tubercle  bacilli  on  the  9th, 
positive  on  the  10th  and  again  on  the  22nd  of  October. 

Temperature  on  admission:     101.4. 

October  11,  1919:  Physical  eximination  at  this  time  revealed 
the  left  lower  limb  paralyzed.  Sensation  normal.  Left  knee  jerk 
exaggerated.  Right  side  normal.  Babinski  positive  both  sides,  more 
so  on  left.  No  ankle  clonus.  Abdomen  very  rigid  and  tender.  Ques- 
tionable nodular  mass  palpated  in  umbilical  region,  extending  toward 
right  and  left  iliac  fossae. 

A  diagnosis  of  beginning  peritonitis,  with  spinal  involvement, 
was  made. 

October  13th.  Paralysis  of  right  limb  similar  to  left.  Bladder 
palpable.  Patient  catheterized  regularly  thereafter.  Radiograph  of 
spine  negative.  Ten  cc.  of  fluid  withdrawn  by  lumbar  puncture. 
Fluid  was  under  considerable  pressure. 

Laboratory  examination  of  spinal  fluid  was  as  follows:  Clear, 
three  cells  to  the  field.  Nogouchi  negative.  No  tubercle  bacilli 
found.  Wassermann  negative.  Wassermann  remained  negative  after 
administration  of  0.6  gm.  neosalvarsan. 

Blood  count  was  as  follows:  Hemoglobin  90%,  erythrocytes 
4,900,000,  leukocytes  11,800.  Differential:  small  mononuclear  2%, 
large  mononuclear  12%,  polymorphonuclear  86%. 

Blood  Wassermann :    Negative. 

October  14th.    Abdominal  rigidity  entirely  disappeared. 

Patient  passed  urine  involuntarily,  notwithstanding  catheteriza- 
tion, which  continued  until  the  end,  November  27th,  twenty-seven 
days  after  patient  entered  the  hospital. 

Bed  sore  began  to  develop  on  back. 

Both  lower  limbs  completely  paralyzed  until  October  25th,  when 
a  slight  return  of  motion  was  noted. 

The  bed  sore  had  greatly  increased  in  size  and  the  patient's 
heels  were  becoming  gangrenous. 

Temperature  gradually  rose  from  101.4,  on  admission,  to  104.8 
on  the  17th,  and  gradually  dropped  to  subnormal  with  a  final  rise  the 
day  before  death. 
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November  7,  1919:     Patient  died. 

Autopsy:    By  Dr.  H.  E.  Butka. 

Microscopic  examination:  By  Dr.  Newton  Evans  and  Dr.  H. 
E.  Butka. 

Abstract  of  findings:  Only  conditions  mentioned  which  are 
applicable  to  subject  under  consideration. 

Abdomen  opened:  Peritoneal  cavity  contained  about  300  cc. 
of  dark  fluid.  Numerous  recent  adhesions  about  bladder  and  loops 
of  intestines  adjacent.    Numerous  enlarged  glands  in  mesentery. 

Adrenals:  Left  contained  two  small  nodules,  white  in  color, 
firm  in  character,  with  no  marked  degeneration  or  necrosis  of  central 
portion. 

Kidneys:  Left  kidney  congenitally  absent.  Right:  weight  330 
gms.  Cortex  was  wide,  vessels  injected.  One  area  extending  from 
cortex  to  pelvis  near  lower  pole,  about  2  cm.  in  width,  was  filled  with 
numerous  gray  tubercles  of  moderate  size. 

Vascular  system:  Pericardium  contained  about  30  cc.  of  clear 
fluid.  Heart  weighed  240  gms.  Flabby.  Walls  rather  thin.  Mitral 
valve  contained  three  small  white  hard  nodules  resembling  tubercles. 
Aortic  valve  showed  fibrous  changes  about  bases  of  cusps. 

Head:  This  closed  the  examination.  No  tubercles  revealed. 
Section  of  brain  tissue  revealed  marked  congestion.  Choroid  plexuses 
also  markedly  congested,  and  contained  several  small  crypts. 

Spinal  cord:  Exposed  and  removed  from  seventh  cervical  to 
twelfth  dorsal  vertebra.  Upon  external  examination  there  was  found 
to  be  an  enlargement  at  the  level  of  the  eighth  dorsal  vertebra,  cover- 
ing about  one  segment  of  the  cord.  Cord  was  removed  and  exposure 
of  the  enlargement  revealed  the  cord  at  that  level  to  be  destroyed 
and  for  some  distance  above  and  below  to  be  in  a  semi-fluid  condi- 
tion. However,  a  grayish  nodule  about  the  size  of  a  small  navy  bean 
was  found  compressing  the  cord  substance,  just  beneath  the  meninges 
anteriorly,  extending  further  to  the  right  of  the  midline  than  to  the 
left.  This  tumor  was  firm,  hard,  and  shelled  out  easily  from  the 
cord,  and  resembled  very  closely  the  tumors  found  in  the  left  adrenal 
body.  (Fig.  1). 

Microscopic  examination:  Sections  of  tumor  from  the  spinal 
cord  revealed   tuberculous   granulation   tissue,  with  much  fibrous 
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tissue,  and  cells  about  the  periphery  of  growth  composed  of  numbers 
of  lymphocytes,  fibroblasts,  plasma  cells  and  polynuclears.  There 
was  a  complete  absence  of  typical  giant  cells  usually  found  in  tuber- 
culous granulation  tissue.  However,  upon  staining  for  acid  fast 
organisms,  numerous  well-stained  tubercle  bacilli  were  found,  inter- 
spersed among  the  cells.  (Fig.  2). 

Tumors  of  the  adrenal  body  were  identical,  except  that  central 
necrrsis  was  present.  Appropriate  stains  demonstrated  tubercle 
bacilli  to  be  present, 
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DISCUSSION. 

Dr.  Carroll  E.  Edson,  Denver,  Col.:  I  would  ask  if  the  diagnosis  was 
made  of  the  tuberculoma  before  death. 

Dr.  Judson  Daland,  Philadelphia,  Pa.:  Did  this  case  show  well  marked 
evidence,  or  any  evidence  of  Addison's  disease? 

Dr.  C.  C.  Browning,  Los  Angeles,  Cal. :  There  were  no  symptoms  of 
Addison's  disease  and  the  diagnosis  was  made  before  death  by  the  staff  of  the 
County  Hospital  as  a  localized  tumor.    He  was  submitted  to  spinal  Wassermann. 

Drawings  by  Dr.  Newton  Evans,  Loma  Linda,  Cal. 
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Fig.  1.     Cross  section  of  spinal 
cord  and  tumor. 
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Fig.  2.     Illustrating  location  of 
tubercle  bacilli. 


ANTI-TUBERCULOSIS  WORK  IN  CANADA. 
By  GEORGE  D.  PORTER,  M.D., 

TORONTO,  CANADA. 

This  brief  review  of  work  done  towards  the  prevention  of  tuber- 
culosis in  Canada  during  the  past  twenty  years  is  offered  to  the 
members  of  the  CHmatological  Association,  not  in  the  hope  of  teach- 
ing anything  new,  but  merely  as  a  record  of  some  Canadian  con- 
ditions and  the  effects  upon  them  of  work  done  along  very  similar 
lines  to  that  done  by  your  own  more  powerful  organizations  over 
here. 

Canada  with  its  scattered  population  of  less  than  nine  million 
people,  occupying  an  area  not  smaller  than  your  own,  under  climatic 
conditions  offering  extremes  of  heat  and  of  cold,  presents  difficulties 
peculiar  to  itself.  (Difficulties,  I  may  say,  which  are  not  lessened  by 
the  conservative  attitude  of  our  people  towards  inovations,  whether 
these  be  over  problems  relating  to  the  tariff  or  to  tuberculosis) . 

One  might  think  that  our  scattered  population  would  lessen  its 
incidence,  but  we  find,  unfortunately,  the  same  tendency  towards 
overcrowding  and  bad  housing  conditions  on  the  prairies  as  in  our 
older  and  more  densely  populated  eastern  centers.  One  hears  of, 
"lung  blocks"  in  great  cities,  but  the  results  of  mass  infection  in 
overcrowded  houses  in  our  rural  communities  may  be  seen  in  different 
parts  of  Canada. 

There  are  nine  provinces  in  Canada,  each  one  controlling  its 
own  health  problems,  while  the  Federal  Government,  apart  from  the 
over-sight  of  quarantine  at  the  ocean  ports  and  an  annual  subsidy  to 
the  Canadian  Association  for  the  Prevention  of  Tuberculosis,  and 
some  work  among  the  Indians,  has,  until  the  return  of  the  tuberculous 
soldiers,  done  nothing  for  tuberculosis. 

In  regard  to  bovine  tuberculosis,  however,  the  Federal  Govern- 
ment has  taken  steps  to  prevent  the  spread  of  bovine  tuberculosis 
through  milk  from  infected  cows.     An  order-in-council  has  been 
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passed  providing  for  the  cooperation  of  the  Federal  authorities  and 
the  cities  and  towns  all  over  Canada  for  the  eradication  of  bovine 
tuberculosis  from  herds  supplying  milk  to  such  municipalities.  It  is 
specified  that  the  city  or  town  must  first  provide  for  licensing  all 
milk  vendors,  for  clean  and  sanitary  dairies,  for  the  prohibition  of 
the  milk  sales  within  two  years  of  the  test  of  the  cattle  of  any  dairy 
unless  a  clean  bill  of  health  is  shown,  and  for  the  appointment  of  a 
municipal  instructor.  On  fulfillment  of  these  conditions  and  on 
application  being  made  by  the  municipal  authority  to  the  Veterinary 
Director-General,  Federal  inspectors  will  be  sent  to  make  tuberculin 
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tests.  Any  diseased  cattle  may  be  slaughtered,  and  compensation  to 
the  owners  is  to  be  allowed  at  the  rate  of  one-half  the  appraised  value 
of  the  cow  in  a  case  of  open  tuberculosis,  and  one-third  value  if 
destroyed  as  a  reactor  at  the  request  of  the  owner.  No  compensa- 
tion is  to  be  paid  to  the  owner  unless,  in  the  opinion  of  the  Minister 
of  Agriculture,  he  assists,  as  far  as  possible,  in  carrying  out  the 
instructions  of  the  inspector  as  to  disinfection  and  the  other  necessary 
precautions. 

To  return  to  our  civil  population,  however,  the  care  of  the  sick 
is  not  considered  a  matter  for  the  Federal  Government,  but  is  left  to 
the  provinces  and  municipalities.  We  find  therefore  a  diversity  in 
the  methods  of  caring  for  tuberculous  patients  in  our  nine  different 
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provinces.  Ontario,  up  to  the  present  time,  leads  the  way  insofar  as 
expenditures  and  results  are  concerned.  This  province  offers  one-fifth 
the  initial  cost  of  a  local  sanatorium  up  to  four  thousand  dollars,  and 
five  dollars  and  twenty-five  cents  a  week  for  each  patient  towards 
maintenance.  This  is  augmented  by  from  four  to  seven  dollars  a 
week  from  the  municipalities  and  the  remainder  is  received  from  the 
patients  themselves  and  from  private  philanthropy.  Some  of  the 
other  provinces  have  followed  this  plan  more  or  less  closely.  Others 
have  made  special  grants  of  varying  amounts  to  their  sanatoria  but 
in  the  west  a  general  tax  from  all  rate  payers  for  the  cost  and  support 
of  their  hospitals  is  favored. 

While  the  voluntary  social  agencies  have  done  much  in  this 
general  campaign  it  must  be  evident  that  the  official  health  author- 
ities should  be  responsible,  and  all  social  work  should  be  in  coopera- 
tion with  them. 

That  this  has  not  been  clearly  recognized  before  may  be  due  to 
the  fact  that  practically  all  our  sanatoria  have  been  initiated  by 
voluntary  associations,  and  great  credit  is  due  to  them.  The  first 
such  was  the  National  Sanatorium  Association,  which  began  its  work 
in  1896  at  the  Muskoka  Sanatorium,  and  this  has  grown  so  that  now 
that  organization  is  looking  after  accommodation  for  some  800 
patients  there  and  at  Weston,  425  of  whom  are  unable  to  pay  any- 
thing for  their  keep.  Many  other  societies  have  also  done  splendid 
work.  In  1900  there  were  beds  available  in  Canada  for  less  than  a 
hundred  patients,  while  now  there  are  over  four  thousand  beds 
available.  Seventeen  hundred  of  these  were  added  by  the  Federal 
Government  under  the  Military  Hospitals  Commission,  now  the 
Soldiers'  Civil  Re-establishment,  and  they  have  also  done  much 
towards  increasing  the  general  efficiency  of  our  institutions. 

"Statistics  recently  compiled  show  that  8,676  ex-service  men 
have  been  treated  in  sanatoria  maintained  by  this  branch.  Of  that 
total  6,636  had  been  discharged  from  these  institutions,  some  as 
cured,  and  others  in  a  quiescent  condition.  At  the  time  of  the  survey 
there  were  2,040  patients  undergoing  treatment  of  whom  158  had  had 
previous  treatment  and  had  been  re-admitted  to  a  sanatorium.  This 
percentage  of  7.7  per  cent  of  re-admissions  is  regarded  as  being 
exceedingly  low,  and  furnishes  satisfactory  evidence  of  the  success 
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of  the  efforts  of  the  medical  services  in  coping  with  tuberculosis 
among  ex-service  men. 

"Men  who  have  been  under  treatment  in  sanatoria  and  whose 
condition  on  discharge  from  treatment  is  such  that  they  require  a 
certain  amount  of  rest  and  relief  from  the  necessity  of  earning  a  full 
livelihood,  are,  by  arrangement  with  the  Board  of  Pension  Commis- 
sioners, usually  granted  a  total  disability  pension  for  a  period  of  six 
months  after  discharge  from  an  institution. 

"The  Vocational  Branch  has  given  special  attention  to  the 
re-training  of  the  tuberculous  patients  who  cannot  return  to  previous 
occupations,  and  similarly  the  Information  and  Service  Branch  has 
made  provision  for  placing  such  men  in  touch  with  employment 
opportunities. 

"The  Social  Service  Nurses  of  the  Medial  Branch  keep  in  touch 
with  former  patients  and  give  assistance  or  advice,  where  such  is 
required. 

"There  are  medical  representatives  in  every  city,  town  and 
village  of  Canada  to  whom  men  may  apply  for  medical  attention." 

It  must  be  remembered,  however,  that  only  fifteen  per  cent  of 
the  tuberculous  can  now  be  accommodated  in  our  sanatoria,  and  that 
the  rest  must  be  treated  in  their  homes.  Here  the  value  of  the  work 
of  our  district  nurses  is  shown,  and  an  increasing  number  of  such  are 
being  employed  in  the  different  provinces  every  year. 

One  of  the  effects  of  popular  education  regarding  the  benefits  of 
fresh  air  and  sunshine  in  the  treatment  as  well  as  in  the  prevention 
of  tuberculosis  is  seen  in  the  increased  number  of  sleeping  porches 
and  balconies  in  our  homes,  and  in  the  special  open-air  pavilions  and 
open  school  rooms  in  our  hospitals,  asylums  and  schools. 

In  all  this  work  education  plays  a  leading  part,  and  for  arousing 
and  stimulating  public  interest  in  this  great  movement  the  Canadian 
Tuberculosis  Association  has  been  largely  responsible. 

The  object  of  this  association  is  to  prevent  the  spread  of  tuber- 
culosis by  the  circulation  of  literature,  lectures,  and  by  promoting 
local  organizations,  by  enlisting  the  cooperation  of  the  people 
generally  with  the  medical  profession,  the  governments  and  other 
organizations,  and  encouraging  all  concerned  to  provide  suitable 
accommodation  for  consumptives  in  hospitals,  sanatoria  and  other- 
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wise,  to  establish  dispensaries,  to  supply  visiting  nurses  and  to 
advocate  the  enactment  of  suitable  laws  for  the  prevention  of  the 
disease. 

This  society  provides  free  literature  in  the  form  of  pamphlets, 
papers,  posters,  and  reports,  and  distributes  them  free  of  charge.  An 
annual  convention  meets  at  wjiich  prominent  men  from  the  United 
States  and  from  our  own  country  take  part.  These  gatherings  are 
held  in  different  centers,  as  a  means  of  creating  local  interest  and 
stimulating  public  opinion  over  different  parts  of  the  country. 
Posters  are  shown  in  various  schools  and  colleges,  in  all  tuberculosis 
dispensaries  and  sanatoria,  and  in  some  of  the  factories  and  in 
various  travelling  health  exhibits  and  social  welfare  conventions. 
Besides  this,  our  office  is  a  general  information  bureau  upon  tuber- 
culosis. This  association  was  organized  in  1900,  and  besides  the 
distribution  of  literature  and  the  conventions  held  under  its  auspices, 
its  secretaries  have  lectured  in  all  the  cities  and  many  towns  and 
villages  throughout  the  whole  of  Canada,  and  have  organized  some 
100  local  societies.  As  a  result,  the  springing  up  of  thirty-five  local 
sanatoria,  seven  preventoria,  seventeen  dispensaries,  the  employment 
of  a  large  number  of  visiting  nurses,  notification  and  other  health 
measures,  such  as  school  inspection,  etc.  have  followed  just  as  surely 
as  any  other  crop  will  follow  an  adequate  sowing  of  seed.  Unfortu- 
nately the  sowing  of  this  particular  variety  has  not  been  adequate. 
Too  small  an  amount  of  money  has  been  expended,  and  too  few  good 
men  have  engaged  in  it,  but  the  results  are  encouraging. 

The  Federal  Government  supports  this  association  which  works 
in  cooperation  with  both  the  Federal  Department  of  Health  and  the 
various  provincial  health  authorities  all  of  whom  are  represented  on 
its  executive.  This  year  the  Federal  grant  was  supplemented  by  one 
from  the  Red  Cross  Society. 

While  the  mortality  tables  for  Canada  are  not  as  complete  as 
they  should  be,  the  estimated  annual  number  of  deaths  from  tuber- 
culosis based  on  those  reported  and  estimates  in  other  sections  where 
reports  are  not  available  now  amount  to  9.096.  In  the  Dominion 
Census  for  1901  the  deaths  were  estimated  at  9.709.  As  the  popula- 
tion then  given  for  the  Dominion  was  5,371,315,  and  the  estimated 
population  for  Canada  is  now  over  8,000,000  we  find  a  decrease  in 
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the  death  rate  from  tuberculosis  during  the  past  two  decades  of  over 
thirty  per  cent. 

Taking  the  city  of  Toronto  where  definite  figures  are  obtainable 
we  see  a  noticeable  decrease,  for  in  the  year  1900  the  death  rate  from 
tuberculosis  was  249  per  100,000  population,  while  in  1920  it  was 
only  83  per  100,000  population. 

When  one  realizes  that  here  in  this  city  all  the  essentials  for 
what  we  might  call  community  control  are  in  evidence,  such  as 
hospital  beds  for  the  advanced  cases,  sanatorium  care  for  the  early 
cases,  six  dispensaries,  one  preventorium,  one  hospital  for  children 
with  active  tuberculosis,  a  few  open  air  schools,  and  a  well  organized 
body  of  over  one  hundred  public  health  nurses  one  is  justified  in 
assuming  that  such  efforts  are  not  in  vain.  In  just  the  same  way 
other  cities  are  showing  results.  Hamilton,  a  smaller  city  of  over 
100,000  population  with  a  complete  organization  which  has  been  at 
work  for  some  years,  also  shows  encouraging  results.  It  is  note- 
worthy that  in  cities  where  but  little  has  been  attempted  the  figures 
remain  the  same.  The  same  also  is  true  with  our  provinces.  Ontario 
with  about  one-third  the  total  population  of  Canada,  has  done  about 
half  the  work  against  tuberculosis  and  it  also  shows  a  decided 
decrease. 

A  decrease  in  the  death  rate  from  tuberculosis  of  150  per  100,000 
population  in  1900  to  80  in  1920.  In  those  provinces  and  communi- 
ties on  the  other  hand  where  but  little  in  the  way  of  educational, 
legislative  and  provisional  efforts  have  been  made,  little  or  no 
decrease  in  the  death  rate  has  been  affected. 

This  decrease,  I  take  it,  is  due  to  three  factors.  First,  the 
lessened  infection  in  the  homes  from  which  tuberculous  patients  have 
been  removed  to  hospitals  and  sanatoria.  Second,  the  earlier  recogni- 
tion and  the  earlier  and  better  treatment  of  patients  both  in  their 
homes  and  in  sanatoria.  Third,  the  better  home  and  living  con- 
ditions, especially  in  regard  to  ventilation,  sanitation  and  personal 
hygiene. 

A  very  complete  report  has  just  been  submitted  by  the  Board  of 
Tuberculosis  Sanatorium  consultants  of  the  military  sanatoria.  This 
report  recommends  that  the  question  of  tuberculosis  amongst  the 
civil  population  should  be  considered  along  with  that  of  the  military 
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and  that  the  coordination  of  all  activities  against  this  disease  be 
secured.  The  gradual  vacating  of  our  sanatoria  by  our  ex-service 
men  and  the  question  of  their  use  for  civilians  is  of  great  importance. 
Their  report  also  emphasizes  the  importance  of  sheltered  employ- 
ment, and  the  need  of  after  care  is  strongly  emphasized. 

While  no  spectacular  results  can  be  shown  against  a  disease  so 
interwoven  with  the  many  unfavorable  social  conditions  which  favor 
its  spread,  yet  the  decreased  death  rate  during  the  past  two  decades, 
the  improved  facilities  for  the  diagnosis  and  the  care  of  the  tuber- 
culous, and  the  more  enlightened  attitude  of  both  the  authorities  and 
the  public  towards  the  means  of  its  prevention  should  be,  I  think, 
encouraging  to  all. 

DISCUSSION. 

Dr.  J.  H.  Elliott,  Toronto,  Can. :  He  •made  special  reference  to  the  city 
of  Toronto.  Dr.  Porter  said  twenty  years  ago;  twenty  years  ago  we  had  a 
medical  officer  of  health  whose  sole  aim  was  to  list  appropriation  and  see  how 
much  he  could  turn  back  unexpended  at  the  end  of  the  year.  Our  new 
medical  officer  is  a  man  who  knows  a  good  deal  about  health  ideals  and  has  a 
capacity  of  finding  good  officers  for  laboratory,  chief  of  clinics,  and  various 
other  departments  and  he  goes  to  the  Board  of  Control  and  says,  "Gentlemen, 
this  is  my  budget  for  the  year  and  I  can  give  you  as  much  health  as  you  are 
willing  to  pay  for.  Health  is  a  matter  of  dollars  and  cents  and  the  more  money 
you  give  me  the  more  lives  we  can  save."  What  he  has  done  in  tuberculosis  he 
has  done  in  child  welfare  work.  Tuberculosis  hangs  upon  notification.  Follow- 
ing that  up,  if  a  person  is  poor,  the  notification  card  has  the  question,  "Is  it 
your  desire  that  a  visit  be  made  by  public  nurse  at  the  home?"  An  endeavor 
is  made  to  take  open  case  at  the  home  and  segregate  him  at  a  sanatorium  as 
may  be  desirable.  If  home  conditions  are  bad  he  is  kept  in  the  hospital  as  long 
as  possible,  two,  three  or  four  years.  If  he  learns  to  take  care  of  himself  he  is 
allowed  to  go  home.  All  the  children  are  brought  to  the  Chest  Hospital  for 
condensed  examination  tests,  a  copy  of  that  record  is  filed  at  City  Hall.  In 
addition  there  is  a  record  of  all  the  members  of  that  family.  We  have  an  adult 
clinic  in  connection  with  each  large  chest  hospital  and  the  officer  in  charge  is 
given  a  small  honorarium  to  keep  City  Hall  in  contact  with  all  records.  For 
the  children  we  have  a  sanatorium  hospital,  for  those  definitely  tuberculous 
open  air  schools,  some  open  window  schools.  The  adults  are  cared  for  in  the 
sanatoria  and  in  the  hospitals.  These  are  the  important  points  in  addition  to 
fresh  air  fund  to  which  citizens  contribute  by  which  children  are  sent  to  the 
country  in  the  summer.  This  has  been  done  by  one  man  by  cooperation  and 
who  sets  everything  going  he  can  for  tuberculosis.  What  has  been  done  there 
can  be  done  in  any  other  community. 
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Dr.  J.  O.  Cobb,  Staten  Island,  N.  Y. :  I  want  to  invite  your  attention  to 
a  few  figures  bearing  on  Colonel  Bushnell's  statement  on  infection  from  one 
soldier  to  another.  I  think  he  was  largely  misled  by  figures.  The  probable 
number  of  cases  of  tuberculosis  reported  November  11,  1918  was  31,457;  now 
3,133  is  not  nearly  as  many  cases  as  one  would  naturally  expect  to  find.  I  think 
these  figures  are  misleading.  We  have  at  the  present  time  10,138  cases  in  our 
hospitals ;  we  have  in  the  Contract  Hospital  6,643 ;  what  has  become  of 
difference  between  these  figures?  Where  are  those  men?  Why  do  they  not 
apply  for  compensation?  These  are  the  figures  that  are  misleading  him. 
Slowly  the  men  are  beginning  to  come  forward.  The  men,  before  discharge  out 
of  the  army,  there  were  4,200,000,  the  natural  incidence  of  tuberculosis  would 
make  these  cases  about  7,000  per  year.  What  are  we  going  to  do  about  it? 
What  are  we  going  to  do  with  these  men  in  the  future?  In  other  words,  the 
expectancy  of  tuberculosis  two  years  from  now  will  be  13,800. 
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The  three  pioneers  in  the  modern  treatment  of  pulmonary  tuber- 
culosis were  Brehmer,  Dettweiler,  and  Trudeau.  They  all  used  rest 
and  exercise  as  essential  factors  in  treatment,  although  their  views 
with  regard  to  these  did  not  agree.  It  is  necessary  to  examine  the 
methods  and  the  development  of  treatment  of  each  of  these  men  in 
order  to  fully  understand  the  modern  treatment  of  this  disease. 
Inasmuch  as  Brehmer  was  the  first  great  figure  in  the  modern  method 
of  treatment,  I  will  deal  with  him  first. 

*     *     * 

Hermann  Brehmer  was  born  in  1826  and  began  his  active  career 
in  1854.  It  was  due  to  his  imposing  personality  and  energetic  will 
that  we  now  see  such  brilliant  results  of  his  work.  He  had  many 
difficulties  to  overcome  and  his  whole  life  was  a  constant  struggle  to 
convince  the  medical  profession  that  tuberculosis  is  a  curable  disease 
and  that  his  methods  were  sound. 

When  he  began  to  practice,  the  view  was  finally  established  in 
the  entire  world  that  a  person  who  showed  signs  of  pulmonary  tuber- 
culosis was  doomed  to  death.  We  must  also  remember  that  medical 
methods  of  investigation  were  then  not  nearly  so  accurate  as  they 
are  today,  so  that  the  physician  was  often  not  much  earlier  in  making 
a  diagnosis  of  pulmonary  phthisis  than  the  patient  himself  and  his 
friends.  Pulmonary  hemorrhages,  severe  emaciation  and  hectic 
appearance  were  usually  the  first  symptoms  for  which  the  patient 
consulted  the  physician,  and  as  a  rule  he  was  then,  even  in  the  most 
favorable  cases,  in  the  second,  often  in  the  third  stage  of  the  disease. 

As  a  result  of  Rokitansky's  findings  on  post-mortems,  that  ninety 
per  cent  of  those  who  had  not  died  of  tuberculosis  had  healed  tuber- 
culous lesions  within  the  normal  lung  tissue,  Brehmer  started  to 
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investigate  the  causes  of  these  spontaneous  cures.  He  concluded  that 
it  would  be  possible  to  get  healing  of  the  tuberculosis  in  the  form  of 
scar  formation,  calcification,  and  adhesion,  before  disintegration  and 
destruction  of  lung  tissue  with  its  accompanying  harmful  effect  on 
the  whole  organism  had  set  in.  He  believed  that  the  disproportion- 
ately large  size  of  the  phthisical  lung  as  well  as  the  small  heart  of 
the  consumptive  and  as  a  result  the  deficient  circulation  of  blood  in 
the  human  lung  was  the  cause  of  pulmonary  tuberculosis. 

In  1853  in  his  inaugural  address  he  made  the  statement, 
"Pulmonary  tuberculosis  is  curable."  This  was  received  with  much 
scepticism  and  he  met  with  much  opposition  from  many  physicians 
on  account  of  his  new  teaching.  In  spite  of  this  a  Hannoverian 
practising  physician,  convinced  of  the  truth  of  Brehmer's  theories, 
sent  him  patients. 

As  he  was  young  and  had  only  limited  means,  the  opportunity 
was  not  given  him  to  test  his  theory  of  the  curability  of  pulmonary 
tuberculosis  in  practice  and  to  make  an  estimate  of  it  on  a  large 
amount  of  clinical  material.  Accident,  however,  led  him,  a  son  of 
Silesia,  into  the  idylliC  mountain  valley  of  Gobersdorf,  which,  at  that 
time,  was  entirely  unknown.  Gorbersdorf  is  a  little  village  in  the 
Prussian  province  of  Silesia,  Germany,  and  is  situated  in  a  mountain 
valley  seventeen  hundred  and  fifteen  feet  above  sea  level. 

In  1849  Marie  V.  Colomb,  the  eldest  sister  of  Brehmer's  first 
wife,  established  in  Gorbersdorf  a  small  hydropathic  institution.  For 
a  time  this  was  supported  by  Brehmer.  When,  however,  he  found 
that  it  could  not  exist  as  such,  he  took  it  over  and  began  his  life  work 
to  demonstrate  his  theories.  The  beginning  was  very  hard.  He 
began  with  a  few  patients  and  had  one  cow  to  furnish  milk  for  them, 
and  a  lean  horse  to  fetch  coal  from  a  distant  place  and  patients  from 
the  station.  The  establishment  consisted  of  a  little  modest  cottage. 
For  some  time  he  had  great  trouble  to  keep  the  sheriff  from  taking 
his  cow  and  horse,  so  hard  was  it  for  him  to  make  both  ends  meet. 
After  a  few  years,  however,  his  great  work  became  known  and 
physicians  and  patients  flocked  to  Gorbersdorf  to  be  taught  and 
treated  by  him. 

A  new  problem  now  developed.  He  planned  to  make  Gorbers- 
dorf a  world  health  resort,  but  found  almost  insurmountable  obstacles 
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in  the  petty  spirit  of  the  natives  of  the  village  in  which  he  had 
distributed  his  patients  in  private  houses.  He,  therefore,  decided  to 
build  a  "Kurhaus"  with  forty  rooms.  This  would  also  contain  enter- 
tainment rooms  and  kitchens.  At  this  time,  this  was  an  unheard  of 
and  luxurious  undertaking.  He  raised  the  money  with  great  difficulty. 
When  the  structure  of  the  present  old  "Kurhaus"  had  reached  the 
first  floor,  heavy  rains  set  in  and  the  entire  building  collapsed.  He 
began  again  to  build  it  and  in  1862  the  "Alte  Kurhaus" — old 
Kurhaus — was  finally  finished.  In  the  course  of  time  more  buildings 
were  added  and  in  the  early  eighties  the  New  Kurhaus  for  additional 
sixty  beds  was  built. 

In  a  certain  sense  he  was  a  pupil  of  Vinzenz  Preissnitz  whose 
methods  of  treatment  he  had  learned  while  a  student  during  a  holiday 
visit  at  Grafenberg.  He,  therefore,  included  hydrotherapy  as  a  large 
factor  in  his  plan  of  treatment  and  created  the  forest  douche  (die 
Walddusche) .  For  this  each  patient  had  to  ascend  each  morning  to 
the  Walddusche.  He  was  then  douched  with  a  very  strong  stream  of 
water  which  fell  from  the  height  of  five  meters  (upwards  of  fifteen 
feet)  and  which  was  of  the  thickness  of  the  thumb.  This  lasted  up 
to  thirty  seconds  and  the  water  was  ice  cold.  He  was  then  rubbed 
dry.  Today  no  physician  would  dare  to  offer  his  patients  such  heroic 
treatment,  but  Brehmer  superintended  the  douche  himself  and  over- 
came all  objections  of  the  patients  to  using  ice  cold  water.  In  his 
"Therapic  der  Lungenschwindsucht"  he  wrote,  "The  water  of  the 
douches  must  be  cold  and  fall  with  a  considerable  force,  the  stream 
of  water  must  form  an  even  homogeneous  water  column  which  should 
have  the  same  diameter  above  and  below.  The  majority  of  douches 
do  not  correspond  to  this  demand;  patients  have  previously  been 
subjected  to  merely  a  sprinkling  but  not  to  a  powerful  douche.  With 
most  douches  the  water  pipes  make  so  much  sinuousity  that  the  real 
power  of  the  water  is  almost  consumed  before  the  water  strikes  its 
objective.  The  size  of  the  openings  for  the  effervescence  is  also  not 
equally  favorable. 

"The  douche  is  also  of  particular  value  in  pleuritic  exudates, 
which  are  very  quickly  absorbed  by  it,  since  it  seems  to  act  on  the 
resorption  of  infiltrations.  The  douche,  however,  is  a  dangerous 
means  of  help  and  should  only  be  given  by  the  physician." 
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In  additions  to  this  hydrotherapeutic  building,  he  put  up  an 
observatory  for  meteorological  observations  since  wind,  content  of 
moisture  in  the  air,  and  change  from  heat  to  cold,  also  barometric 
oscillations  possessed,  according  to  his  view,  far  reaching  influence 
on  the  condition  of  the  pulmonary  invalid.  He  fitted  out  the 
observatory  with  expensive  pieces  of  apparatus  and  this  part  of  his 
work  gave  him  great  enjoyment  as  he  was  formerly  a  natural  scientist 
and  mathematician  before  he  began  to  study  medicine. 

He  had  also  a  large  laboratory  which  produced  a  large  number 
of  physicians,  who  afterwards  became  famous,  for  instance,  Petri, 
Cornet,  Kobert,  Chaplewski,  Moller,  Kohler,  Cibulski,  and  others. 
Fliigge  says,  "Hardly  in  any  other  scientific  institution  where  work 
is  done  has  the  whole  series  of  Koch's  experiments  been  repeated  so 
extensively  and  with  such  thoroughness  as  in  the  institution  at 
Gorbersdorf." 

In  the  year  1882  with  the  discovery  of  the  tubercle  bacillus, 
Robert  Koch  pointed  out  how  tuberculosis  should  be  combatted.  It 
was  immediately  clear  to  Brehmer  that  this  discovery  could  be  of  far 
reaching  significance  to  his  entire  undertaking.  For,  after  Koch's 
discovery  became  more  widely  known,  a  vigorous  agitation  set  in 
against  Gorbersdorf,  against  Brehmer  and  his  views,  and  chiefly 
against  institutional  treatment  of  tuberculosis.  Since  the  contagious 
character  of  the  disease  was  established,  it  was  believed  that  cure  was 
impossible  in  an  institution  on  account  of  the  constantly  recurring 
infection  with  tubercle  bacilli. 

Bacteriology  completed  Brehmer's  views.  Not  a  disproportion 
of  heart  and  lung  leads  to  tuberculosis  because  of  poor  nutrition  of 
the  lungs,  but  besides  disposition,  a  pathogenic  agent  is  necessary, 
namely,  the  tubercle  bacillus. 

In  order  to  meet  the  opposition  towards  sanatoria  of  tuberculous 
persons,  he  established  a  very  perfect  system  of  disinfection  and  thus 
overcame  this  antagonism. 

Brehmer  and  Dettweiler  had  their  first  difference  of  opinion 
about  Brehmer's  theory  of  "too  small  a  heart."  (Brehmer's 
Atiologie  und  Therapie  der  chron,  Lungenschwindsucht  im  Lichte 
Heutiger  Auschanungen-Hofrat  Dr.  Wolff  Beitrage  zur  Klinik  der 
Tuberkulose  Bd.  XXXI— H.  3). 
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Brehmer  is  preemirtently  known  by  his  treatment  of  pulmonary 
tuberculosis  in  closed  institutions.  He  was  the  originator  of  institu- 
tional therapy  although  sanatorium  treatment  now  differs  in  many 
respects  from  the  original  method. 

Treatment  and  observation  of  pulmonary  patients  in  a  sana- 
torium built  for  this  purpose,  which  admits  only  lung  patients, 
situated  in  a  suitable  climate,  abundant  nourishment,  fresh  air  treat- 
ment and  hydrotherapy — these  are  the  basic  principles  of  Brehmer's 
therapy,  which  are  still  of  value  to  a  very  large  degree. 

Dettweiler,  who  was  at  first  a  patient  and  later  an  assistant  of 
Brehmer,  established  a  sanatorium  at  Falkenstein,  and,  soon  after  he 
began  his  work  there,  differences  of  opinion  between  him  and 
Brehmer  arose.  He  considered  that  Brehmer  did  not  place  sufficient 
value  upon  the  regime  of  the  institution,  which,  according  to 
Dettweiler,  together  with  the  education  in  healthy  habits  of  living, 
formed  the  most  important  factor  in  treatment.  As  answer  Brehmer 
said,  "They  have  learned  in  the  institution  how  to  live  and  what  to 
avoid."  The  local  condition  at  Gorbersdorf  were  against  a  strict 
regime.  At  the  height  of  the  season  the  place  was  overcrowded  with 
patients  undergoing  treatment  and  a  control  of  them  was  impossible. 
In  addition  there  was  no  rest  cure  (Liegekur)  and  thus  no  daily 
meeting  between  physician  and  patient.  There  was  also  no  com- 
pulsion to  see  the  physician  and  thus  it  was  impossible  for  the  latter 
to  be  responsible  for  the  patients'  behavior.  Medical  treatment  was 
not  included  in  the  board  but  the  physician  sent  in  his  account  at  the 
end  of  the  patient's  cure.  According  to  Dettweiler,  Brehmer  did  not 
hold  regular  office  hours  until  the  last  few  years  of  his  life.  Up  to 
that  time,  he  could  only  be  seen  professionally  at  the  douche  hours, 
which  he  personally  supervised  until  he  died.  In  his  time,  the  rela- 
tion between  physician  and  patient  was  such  that  the  latter  could 
call  upon  the  former  at  any  time,  but  he  was  not  forced  to  act 
according  to  the  physician's  advice. 

There  were  other  serious  differences  of  opinion  between  Brehmer 
and  other  physicians,  especially  Dettweiler,  because  Brehmer  believed 
that  there  were  localities  which  were  "immune"  against  tuberculosis, 
and  that  only  such  localities  were  suitable  for  the  treatment  of  this 
disease.    Dettweiler's  view  was  opposed  to  this.    According  to  him,  it 
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does  not  matter  where  one  treats  tuberculous  patients  but  how  it  is 
done. 

Brehmer's  advocacy  of  abundant  feeding  is  today  still  a  factor 
in  treatment,  although  we  do  not  any  longer  go  to  such  extremes. 
His  use  of  strong  wine,  especially  of  Hungarian  wine  and  of  Cognac, 
was  much  less  than  was  usual  at  that  time  in  the  treatment  of  tuber- 
culosis. 

He  introduced  the  open  air  treatment  but  did  not  favor 
Liegehallen  (large  porches  for  many  patients).  He  called  them 
overcrowded  rooms  without  the  fourth  wall.  Dettweiler  introduced 
the  Liegekur  (cure  in  a  reclining  chair).  The  Liegehalle,  however, 
possess  the  great  advantage  that  even  the  most  thoughtless  patient  is 
obliged  to  take  the  cure.  For  many  patients,  also,  it  is  easier  to  take 
the  cure  in  company.  The  absence  of  Liegehalle  at  Gorbersdorf  was 
a  drawback.  The  absence  of  the  Leigekur  (rest  cure)  in  his  time  at 
Gobersdorf  permitted  many  patients  with  fever  to  walk  around  in 
the  open  air.    According  to  our  present  views,  this  did  much  harm. 

If  Brehmer's  treatment  of  fever  cases  was  not  complete,  yet  he 
was  the  first  to  demand  and  carry  out  a  regular  two-hour  measure- 
ment of  temperature.  He  was  very  accurate  in  his  temperature 
observations  and  had  rectal  or  axillary  temperature  taken,  not  mouth 
temperature,  and  a  two-hour  temperature  record  at  first  during  rest 
in  bed.  In  his  time,  however,  the  clinical  thermometer  was  much 
more  cumbersome  than  it  is  today  and  a  rectal  temperature  was 
necessary  for  accuracy.  With  the  delicate  clinical  thermometer 
which  we  use  now,  a  mouth  temperature  is  all  that  is  necessary. 

The  first  edition  of  his  work  was  published  in  1857,  (die 
Chronische  Lungenschwindsucht  und  Tuberkulose  der  Lunge,  pub- 
lished by  Th.  Chr.  Fr.  Enslin,  Berlin)  and  was  completely  ignored  by 
the  medical  journals.  The  Wiener  medicinische  Wochenschrift  was 
the  only  medical  publication  that  criticised  it  and  its  criticsm  was 
unfavorable.  In  1869  he  published  the  second  edition — with  the 
same  title  and  by  the  same  publisher.  His  principles  of  treatment 
by  this  time  had  become  more  fixed,  and  the  results  were  now  very 
numerous  and  favorable. 

He  took  as  a  basis  for  his  treatment  the  assumption  that  tuber- 
culosis is  caused  by  a  relatively  small  heart,  an  insufficient  blood 
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supply  to  the  lungs,  and  a  lack  of  nutrition  to  the  whole  body.  At 
this  time  (1869)  his  treatment  was  as  follows:  He  considered  it  to 
be  essential  that  treatment  should  have  as  its  aim  good  nourishing 
food.  Inasmuch  as  man  is  neither  carnivorous  nor  herbivorous,  the 
diet  should  be  a  mixed  one  with  plenty  of  vegetables.  He  claimed  that 
it  has  not  been  proven  that  eating  raises  fever.  In  his  sanitarium, 
patients  had  from  five  to  seven  meals  in  twenty- four  hours.  Frequent 
meals  of  moderate  quantity  were  considered  better  for  delicate 
stomachs  than  less  frequent  large  meals. 

Wine  was  an  important  article  of  diet  and  Hungarian  wine  was 
preferred  above  all  others,  because  of  its  high  percentage  of  phos- 
phate of  lime  and  a  phosphate  of  magnesium.  Through  its  alcoholic 
content,  it  lessens  the  wasting  away  of  the  consumptive,  and  through 
its  phosphate  of  lime,  assists  in  building  up  the  structure  of  the  body, 
since  no  cells  can  form  without  phosphate  of  lime.  The  use  of  wine 
was  not  confined  to  its  value  in  diet.  It  was  used  to  combat  the 
chills  of  hectic  fever  and  to  moderate  the  resulting  high  fever. 
Cognac  was  also  used  for  night  sweats.  He  gave  these  patients  two 
teaspoonfuls  of  Cognac  to  a  glass  of  milk  on  retiring  and  the  results 
were  excellent. 

Of  equal  importance  with  the  strong  nourishing  diet  is  the  use 
of  fresh  air  which  is  so  very  much  neglected  and  which  cannot  be 
recommended  too  strongly.  Without  this  the  best  diet  may  produce 
no  result.  The  patient  should  be  constantly  in  the  open  air.  This  is 
practically  the  only  reason  why  patients  are  sent  to  southern  health 
resorts.  Already  at  this  time  in  England,  Cormac  allowed  his 
patients  to  sleep  with  open  windows  not  only  in  summer  but  also  in 
winter.  It  is  only  prejudice  which  makes  patients  think  that  night 
air  is  harmful.  It  is  of  importance  to  emphasize  this  fact  which 
Brehmer  insisted  upon  at  this  time,  namely,  that  night  air  is  not 
harmful. 

Another  factor,  which  he  added  to  nourishing  diet  and  fresh  air, 
was  increased  activity  of  the  skin.  For  this  purpose  he  had  employed 
damp  rubs  since  1854.  These  produced  not  only  increased  activity 
of  the  skin  but  also  an  increased  physiological  frequency  of  the  pulse. 
Rain  baths  were  also  used  either  alone  or  followed  by  a  strong  douche 
(Strahlen  douche).     The  rain  bath  (Regenbad)  was  a  douche  so 
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adjusted  that  the  water  fell  on  the  patient  as  rain.  With  regard  to 
its  danger,  Brehmer  said  that  there  is  no  more  senseless  fear  than 
that  it  can  cause  hemorrhage.  In  the  almost  one  hundred  thousand 
douches  he  had  given  until  then,  he  had  never  seen  hemorrhage  as  a 
result  although  he  had  often  seen  brilliant  results  from  its  use  in  cases 
which  were  spitting  blood.  It  is  a  remedy  which  should  not  be  left 
to  the  hands  of  an  assistant  (diener),  but  should  be  directed  by  the 
physician  himself.  The  duration  varies  from  five  to  forty-five 
seconds  and  is  determined  by  the  condition  of  the  patient.  They 
should,  therefore,  be  instructed  to  communicate  any  change  in  their 
condition  before  they  take  the  douche. 

Immediately  after  the  rain  baths  the  skin  has  a  more  active 
turgescence  and  increased  activity  and  the  patient  feels  very  much 
better.  Its  most  beautiful  action  is  seen  as  a  specific  means  against . 
hectic  fever.  If  given  at  the  right  time,  at  the  onset  of  the  chill,  it 
will  retard  it  and  shorten  its  duration,  and  within  a  short  time 
entirely  do  away  with  it. 

Although  he  considered  the  rain  baths  as  an  excellent  remedy 
for  pulmonary  tuberculosis  in  general,  yet  they  are  not  necessary  in 
many  cases.  The  Strahlen  douche,  when  used  on  caseous  infiltration 
of  the  lungs,  favors  absorption  of  this  in  a  remarkable  degree  in  many 
cases,  and  thus  cure.  It  cannot  be  used  in  all  cases  and  is  absolutely 
contraindicated  in  all  cases  in  which  immediately  after  its  use,  there 
is  no  reaction  and  no  feeling  of  warmth,  and  where  the  patient  is 
unable  to  produce  the  necessary  amount  of  warmth  in  order  to 
replace  its  loss. 

He  found  that  those  patients  who  continued  the  use  of  rain 
baths  at  home  during  the  winter,  got  through  the  winter  very  much 
better  than  those  who  did  either  nothing  for  the  activity  of  the  skin 
or  else'bnly  used  rubs. 

With  regard  to  the  douche,  it  should  be  observed  that  it  can  only 
act  if  the  water  falls  with  a  certain  strength  or  pressure  and  if  the 
stream  remains  completely  concentrated  until  it  reaches  the  ground. 
All  douches,  whose  water  falls  free  and  whose  streams  are  dispersed, 
are  ineffectual  even  if  the  source  be  ever  so  high  above  the  douche 
room. 

With  strong  diet,  fresh  air,  suitable  exercise  in  the  open  air, 
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mental  rest,  and  baths  which  are  supervised  in  order  to  produce  a 
greater  activity  of  the  skin,  we  will  get  a  result  in  many  cases  in  the 
treatment  of  phthisis  which  are  not  too  far  advanced. 

With  the  above  method  of  treatment,  it  cannot  be  said  that 
every  patient  is  cured.  Improvement  and  cure  are  not  identical 
conceptions.  Cure  can  only  result  if  the  condition  of  the  patient  is 
suitable  for  it  and  if  he  will  give  the  necessary  time  to  it.  The  latter 
usually  does  not  occur  as  the  majority  are  satisfied  with  improvement. 

To  the  indications  cited  in  a  paragraph  above  to  produce  cure  of 
the  diease,  Brehmer  mentions  another  which  he  considers  as  essential, 
namely,  the  lessened  air  pressure  which  is  obtained  from  mountain, 
air. 

He  considered  it  to  be  a  golden  rule  for  patients  to  be  in  the 
open  air  as  much  as  possible,  so  as  to  enjoy  the  fresh  air  whether  he 
takes  this  in  the  form  of  walking,  exercise  or  driving.  They  should 
be  sent  only  to  those  mountain  valleys  which  are  free  from  pulmonary 
tuberculosis  and  sheltered  from  the  wind  and  surrounded  as  much  as 
possible  on  all  sides  by  mountains.  Gorbersdorf  possessed  all  these 
advantages. 

Up  until  the  year  1869,  Brehmer  had  treated  nine  hundred  and 
fifty-eight  patients  in  his  sanatorium  and  three  hundred  and  fifteen 
of  these  were  in  the  stage  of  "collequation."  Only  forty-seven  or 
four  and  four-fifths  per  cent  of  these  died  at  Gorbersdorf.  On  the 
other  hand  twenty  per  cent  were  permanently  cured  in  spite  of  an 
average  duration  of  cure  of  only  eighty-six  days. 

With  regard  to  the  duration  of  treatment,  he  said  that  this 
should  be  continued  until  the  disease  was  cured.  This  will  depend 
upon  the  grade  of  the  disease  and  upon  the  entire  constitution  of  the 
patient.  A  recent  case  can  be  treated  much  more  easily  than  a 
chronic  one.  The  sicker  the  patients,  so  much  the  more  unfavorable 
are  they. 

The  problem  was  now  (1869)  presenting  itself  what  to  do  with 
the  patients  during  the  winter.  At  first  no  one  thought  that  they 
could  remain  in  the  mountain  valley  during  the  winter  months.  It 
was  assumed  by  everybody  that  they  would  be  cut  off  from  all  social 
intercourse  in  winter  and  would  have  to  keep  to  their  rooms  through- 
out the  entire  day  and  thus  would  have  no  use  of  the  air  cure.     It 
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was  found,  however,  that  the  winter  weather  in  the  mountains  was 
capable  of  allowing  patients  to  take  their  exercise  with  great 
regularity.  They  were  unable  to  get  any  mountain  climbing  on 
account  of  the  deep  snow,  but  the  other  curative  agencies  offset  this 
disadvantage.  It  was  considered  absolutely  necessary  for  these 
patients  to  get  their  rain  baths  throughout  the  winter,  but  in  a  well 
heated  room.  At  this  time  he  was  also  building  glass  enclosed 
verandas  so  that  the  patients  could  take  their  walks. 

An  important  point  with  regard  to  exercise  is  cited  by  Brehmer, 
namely,  that  Bennett  of  Mentone  was  already  warning  his  patients 
against  too  much  exercise  and  thereby  to  a  certain  degree  to  walk 
themselves  to  death.  It  is  thus  seen  that  doubts  were  already 
beginning  to  arise  as  to  whether  exercise  was  not  being  pushed  to  too 
extreme  a  degree. 

In  order  to  fully  understand  Brehmer's  treatment  at  this  time 
(1869)  I  will  give  some  of  his  case  reports. 

Case  II.  Page  322,  second  edition.  Male.  Twenty-seven  years 
of  age.  Ten  years  previously  he  had  a  hemorrhage.  Percussion — 
full  and  clear  all  over.  Ausculation — right  front  to  third  rib  weaker 
vesicular  breathing  than  on  left,  and  prolonged  expiratory  sound. 
Sputa — ^sparse  and  slimy.  Treatment — Much  exercise  in  the  open 
air,  rubs,  later  rain  baths,  the  strahlen  douche  on  the  right  side  of  the 
thorax.  He  remained  a  little  less  than  five  months  and  then  had  no 
physical  signs.    Eight  years  later  he  was  in  excellent  health. 

Case  III.  Page  324.  Male.  Twenty  years  of  age;  sick  for 
three-four  years.  Physical  examination  showed  a  light  and  full  per- 
cussion tone,  but  weaker  than  normal,  and  on  ausculation  there  was 
heard  indefinite  vesicular  breathing  with  prolonged  expiration  on  the 
left  of  the  third  rib  and  on  the  right  in  the  supraclavicular  fossa. 
Treatment — moderate  exercise,  mountain  climbing,  rain  baths  of 
thirty  seconds.  He  was  cured  at  the  end  of  four  months.  He 
remained  well  and  later  entered  military  service. 

Case  IX.  Male.  Aged  thirty-six  years.  Haemoptyses  in  1856 
and  1860.  On  examination  he  had  slight  cough  and  little  expectora- 
tion. Percussion — normal  both  front  and  back  of  the  right  lung;  in 
the  left  lung  in  front  it  was  duller  and  fuller  to  the  second  rib  than 
oil  the  right  and  the  same  behind  in  the  supraspinous  fossa.    Auscula- 
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tion — vesicular  on  the  right  both  in  front  and  behind,  on  the  left  in 
the  supraclavicular  region  and  suprospinous  fossa,  weak,  bronchial 
and  indefinite  to  the  second  rib;  from  there  downwards,  however, 
vesicular  breathing.  Treatment — the  usual  exercise.  Rhine  wine, 
and  a  rain  bath  of  sixty  seconds'  duration.  He  was  cured  at  the  end 
of  two  months  and  has  remained  well  for  seven  years. 

Case  X.  Male.  Thirty-three  years  of  age.  Very  emaciated. 
Entered  the  sanatorium  in  May  1859.  He  had  repeated  hemorrhages 
from  1857  to  1859.  Examination — short  cough,  sputum  slimy  and 
pussy,  quantity  about  one  tablesspoonful.  Percussion — on  the  left 
side  over  the  entire  front  there  was  a  light,  and  in  some  places 
particularly  over  the  upper  part,  a  distinctly  tympanitic  sound.  On 
the  right  side  in  front  down  to  the  third  rib  there  was  a  dull  and 
empty  sound  and  from  there  downwards  a  full  and  clear  sound.  On 
ausculation  there  was  heard  cavernous  breathing  over  the  entire  left 
side,  and  over  the  upper  part  of  the  left  side  large  consonating  rales 
with  whistling  and  snoring;  on  the  right  side  there  was  heard 
bronchial  breathing  to  the  third  rib  and  from  there  downwards  weak 
vesicular  breathing.  Treatment — He. remained  four  months.  Treat- 
ment was  as  usual.  In  spite  of  the  tendency  to  hemorrhages,  moun- 
tain climbing  was  not  forbidden  him,  but  as  soon  as  his  strength 
allowed  it,  this  was  ordered.  In  the  winter  of  1859-60  he  had  a  slight 
haemoptysis.  In  the  winter  of  1860-1  he  was  able  to  take  long  walks 
even  for  several  hours  at  a  time.  He  died  several  years  later  as  a 
result  of  excess  in  bacho  et  venere. 

Case  XI.  Male.  Age  fifty- two  years.  Hemorrhage  in  1851  fol- 
lowing ''grippe."  This  was  followed  by  cough  and  copious  pussy 
expectoration.  In  1885  he  had  pains  in  the  kidneys  with  catarrh  of 
the  bladder  and  occasionally  blood  in  the  urine.  In  1859  he  again  had 
pulmonary  hemorrhages.  In  June  1860  his  condition  was  as  follows: 
A  powerfully  built  but  emaciated  man  whose  whole  impression  was 
bad.  "The  thorax  is  paralytic,  above  and  below  the  right  clavicle 
there  are  deep  depressions,  the  intercostal  spaces  are  wide,  inspira- 
tion superficial  and  under  the  right  nipple  pain  on  deep  inspiration, 
respiration  twenty-four.  Percussion — normal  over  the  entire  front 
and  back  of  the  left  chest,  on  the  right  side  there  was  an  empty  and 
light  sound  down  to  the  second  rib  in  front,  and  likewise  behind  in 
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the  supraspinous  fossa.  Ausculation  was  vesicular  over  the  whole 
left  side;  on  the  right  side  in  front  over  the  supra  and  in  infra 
clavicular  region  there  was  bronchial  breathing,  weak  bronchophony, 
and  loud  small  bubbling  consonating  rales.  These  were  also  present 
in  the  supraspinous  fossa.  There  was  also  indefinite  breathing  to  the 
third  rib  and  vesicular  breathing  from  there  down.  Pulse  92.  Treat- 
ment was  almost  the  same  as  with  the  other  patients  only  more 
exercise  was  ordered  in  the  firwoods.  Within  a  short  time  he  was 
able  to  ascend  the  Reichmacher  twice  daily  without  getting  tired.  In 
all  he  took  about  six  to  seven  hours  walking  exercise  in  all  kinds  of 
weather.  In  two  months  his  expectoration  had  almost  entirely  dis- 
appeared. He  remained  in  the  sanatorium  for  three  months.  A  dry 
cough  was  the  only  symptom  of  disease  which  remained.  This  also 
disappeared  within  four  months  by  the  continued  use  of  the  rain 
bath.    He  has  remained  well  for  eight  years. 

Note — The  Reichmacher  is  a  mountain  one  thousand  feet  higher 
than  Gprbersdorf .  Healthy  people  make  the  ascent  in  half  an  hour. 
It  is  this  mountain  which  Brehmer's  patients  had  to  ascend  in  order 
to  receive  the  Strahlen  douche  from  him. 

These  case  reports  are  sufficient  to  give  us  a  good  idea  of  the 
class  of  cases  Brehmer  was  treating  at  this  time  and  the  kind  of 
treatment  employed. 

In  1889  Brehmer  published  the  second  edition  of  his  book  "Die 
Therapie  der  Chronischen  Lungenschwindsucht"  (published  by  J.  F. 
Bergonaun,  Wiesbaden.  It  is  of  importance  to  examine  his  methods 
as  described  at  this  time. 

When  he  began  his  work  and  made  the  assertion  that  pulmonary 
tuberculosis  was  curable,  he  was  laughed  at  and  called  a  charlatan. 
By  1889  every  clinical  professor  taught  the  curability  of  phthisis — 
at  least  theoretically. 

To  bring  about  cure  of  the  disease,  he  considered  that  certain 
conditions  are  necessary,  and  the  first  integral  condition  of  his 
method  of  treatment  is  the  closed  sanitarium,  that  is,  the  closed 
sanitarium  which  takes  only  tuberculous  patients  so  that  other 
diseases  are  treated  only  when  these  patients  are  suffering  from  them 
or  develop  them  later. 

A  further  cardinal  point  in  his  method  of  treatment  consists  in 
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the  proper  selection  of  a  place  for  the  sanitarium.  He  assumed  that 
in  phthisis  it  was  necessary  to  lessen  the  disproportion  between  heart 
and  lungs,  either  by  increasing  the  substance  of  the  heart  or  increas- 
ing its  driving  power.  Therefore  every  sanitarium  for  pulmonary 
tuberculosis  should  be  in  the  mountains  because  the  diminished  air 
pressure  which  is  only  contained  in  mountain  air  exercises  this 
influence  since  it  increases  the  frequency  of  the  heart  contractions 
physiologically,  and  strengthens  and  enlarges  the  heart  muscle 
through  the  regular  increased  contraction.  The  heart  muscle  is 
further  strengthened  because  it  can  take  up  more  nourishing  material, 
for  it  is  an  almost  constant  action  of  the  mountains  that  the  appetite 
is  usually  immediately  increased. 

Generally  speaking,  it  cannot  be  determined  to  what  degree  the 
air  pressure  must  be  lessened,  that  is,  how  high  the  locality  must  be 
situated  in  order  to  obtain  the  desired  result.  No  mistake  will  be 
made  if  we  say  that  the  air  pressure  must  be  so  lessened  that  under 
its  influence,  in  association  with  other  climatic  factors,  the 
inhabitants  who  were  born  in  the  locality  are  free  from  tuberculosis, 
that  is,  that  the  respective  place  must  be  immune. 

Dettweiler  opposed  Brehmer's  view  that  there  are  places  that 
are  immuned  to  tuberculosis.  (Dettweiler,  Behandlung  der  Limgen- 
schwindsucht,  1884,  page  23).  He  said  that  there  are  no  specific 
properties  of  air  to  which  we  have  to  thank  the  favorable  action  in 
tuberculosis,  that  we  must  put  aside  such  beautiful  thoughts,  but 
that  the  use  of  a  pure,  fresh,  not  too  warm  air  is  a  chief  curative 
measure. 

Today  we  know  that  Dettweiler's  view  was  the  correct  one  and 
that  there  are  no  immune  places  to  tuberculosis. 

It  is  interesting  to  see  what  great  importance  Brehmer  now 
placed  upon  supervised  exercise  (1889).  In  the  earlier  treatment 
which  I  have  described,  he  advised  mountain  climbing  in  rather  an 
indefinite  way.    The  exercise  was  not  strictly  supervised. 

He  now  (1889)  says  that  perhaps  the  most  important  factor  in 
the  treatment  of  pulmonary  tuberculosis  are  the  walks  and  grounds 
of  a  sanitarium. 

We  wish  to  strengthen  the  heart  muscle,  even  to  increase  its 
amount.    The  muscular  substance  is  increased  by  exercise.    We  must 
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therefore  exercise  the  heart  muscle  and  this  exercise  is  best  carried  out 
by  walking  exercise.  Moderate  physical  exercise  increases  heart 
action  and  prevents  accumulation  of  fat.  At  the  same  time  we  must 
always  remember  that  we  are  dealing  with  a  weak,  not  normal  heart. 
Care  must  be  taken  that  the  heart  is  not  fatigued  by  the  physical 
exercise,  for  every  tiring  of  the  muscle  means  harm  to  it. 

I  wish  to  particularly  emphasize  the  following  views  which 
Brehmer  had  with  regard  to  exercise.  It  will  be  seen  that  he  is  now 
much  more  careful  of  his  supervision  than  in  1869.  He  now  states 
that  every  form  of  fatigue  is  harmful  to  the  tuberculous  patient  and 
that  every  form  of  fatigue  of  the  heart  is  poison  to  him.  The 
promenades  for  consumptives  must  be  so  arranged  that  patients 
cannot  become  tired  and  that  thereby  every  fatigue  to  the  heart  and 
overstrain  of  the  lung  is  excluded.  For  the  first  purpose  there  must 
be  paths  with  different  but  never  significant  ascents,  for  the  latter 
purpose  the  opportunity  must  be  offered  to  patients  to  rest  them- 
selves at  any  time,  and  before  they  observe  any  kind  of  tax  or  dis- 
comfort, whether  these  be  from  heart  or  lung.  There  must  be  very 
many  benches  on  the  promenade  walks,  on  which  the  patients  can 
rest  themselves. 

The  institution  must  provide  these  measures.  Their  use  is  for 
the  patient,  on  whose  judgment  and  by  whose  correct  employment  so 
much  of  the  success  of  the  treatment  depends. 

He  then  refers  to  the  fact  that  the  literature  advises  that  the 
physician  should  prescribe  and  supervise  the  amount  of  exercise.  He 
says  that  the  physician  does  not  do  it,  because  he  is  quite  unable  to 
visit  his  patients  before  breakfast  in  order  to  give  them  their  direc- 
tions. He  would  have  to  visit  the  first  one  very  early  and  disturb 
his  sleep.  According  to  his  view  it  would  also  be  incorrect  for  the 
following  reasons:  Everybody  is  different  today  from  what  he  was 
yesterday;  what  is  easy  for  him  today  may  be  harder  for  him 
tomorrow.  This  occurs  to  a  higher  degree  with  sick  people.  Exercise 
"must  be  in  accordance  with  the  strength  and  the  condition  of  the 
disease  at  the  time.  This  is  most  important  in  order  to  strengthen 
the  heart  gradually  by  exercise  by  avoidance  of  every  fatigue  and  to 
guard  the  lungs  from  every  overexertion.  Only  the  patient  himself 
can  determine  the  amount  of  this  exercise  for  he  learns  to  watch 
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himself  every  minute  so  as  not  to  tire  himself  or  even  to  tax  himself. 
His  instructions  to  the  patient  from  the  day  of  his  arrival  were  as 
follows:  That  he  should  be  as  much  as  possible  in  the  open  air, 
particularly  in  the  forest  or  in  its  neighborhood,  wherever  his  wishes 
led  him.  He  should  therefore  take  walking  exercise  and  that  this 
exercise  at  first  should  be  on  level  paths;  that  he  must  regulate  this 
himself;  that  he  must  never  tire  himself  and  never  put  the  lungs  to 
forced  activity;  that  in  the  evening  when  he  goes  to  bed  he  should 
not  be  aware  of  the  fact  that  he  has  walked.  The  task  to  take  plenty 
of  exercise  and  never  to  become  tired  is  solved  by  him  never  placing 
behind  him  a  large  extent  of  country  but  to  always  become 
thoroughly  rested  before  he  observes  any  kind  of  fatigue.  The 
patient  must  do  exactly  the  opposite  to  the  healthy  man  who  rests 
when  he  becomes  tired  whilst  the  lung  patient  must  rest  although  he 
is  not  tired.  He  merely  sits  down,  because  he  is  ordered,  so  that  he 
cannot  get  tired.  He  also  instructed  every  patient  that  he  must 
always  walk  without  having  a  fixed  goal  because  of  the  danger  of 
exceeding  his  strength  and  thereby  tiring  himself.  He  also  told  the 
patients  that  they  must  remain  exclusively  on  the  grounds  of  the 
sanitarium  while  on  their  walks  because  it  was  only  there  that  they 
would  find  smooth  artificial  paths  with  slight  ascent  and  continuous 
benches,  even  up  the  mountains,  where  they  could  rest  themselves  at 
any  time.  In  addition  he  made  the  patients  pay  attention  that  they 
should  never  walk  quickly  because  fast  walking  causes  shortness  of 
breath  through  violent  heart  action,  and  taxes  the  lungs.  The 
patient  must  go  slowly;  must  keep  the  mouth  closed  and  quickly 
inhale  and  exhale  through  the  nose. 

Under  no  condition  should  he  breathe  so  deeply,  in  order  to 
introduce  as  much  air  as  possible  into  the  diseased  lung,  that  he  thus 
practices  lung  gymnastics.  Volland  in  Davos-Dorfli  has  directed 
attention  for  a  long  time  to  the  harmfulness  of  these  lung  gymnastics, 
and  Liebermeister  has  recently  done  the  same  thing.  The  lung  is  the 
diseased  organ  which  should  not  be  taxed,  at  least  not  more  than  is 
necessary  for  physiological  purposes.  Inasmuch  then  as  every 
exercise  acts  on  the  breathing,  many  benches  are  placed  on  all  the 
walks  even  on  the  so-called  "level  paths,"  and  resting  places  are  thus 
made  so  that  the  patient  can  rest  himself  whenever  he  wishes. 
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"Level  paths"  is  a  very  relative  term  if  one  does  not  specify  the 
condition  of  ascent.  The  promenade  walks  made  on  the  grounds, 
even  on  the  mountains  are  realtively  level  paths,  which  even  in  their 
greatest  ascent  are  not  steeper  than  some  paths  in  the  greatest  health 
resorts  for  lung  patients  from  the  principal  street  to  the  lodging 
houses.  For  example  a  path  to  a  point  which  lies  one  hundred  and 
twenty  feet  higher  than  the  institution  is  about  thirty-two  hundred 
feet  long;  the  ascent  is  therefore  1  to  27.  Ascent  is  made  on  this 
path  and  yet  it  is  perhaps  less  steep  than  the  level  paths  in  the  Swiss 
health  resorts.  We,  therefore,  see  that  mountain  climbing  on 
Brehmer's  regulated  paths  and  mountain  climbing  in  Switzerland  are 
two  very  different  conceptions  although  the  same  word  is  used  for 
both.  Real  mountain  climbing  on  the  usual  mountain  paths  should 
never  be  undertaken  without  medical  permission.  Very  many 
patients  left  Gorbersdorf  with  a  good  result  without  ever  having 
ascended  a  mountain  in  this  sense. 

The  arrangements  of  the  institution  should  provide  that  the 
patient  may  rest  as  soon  as  he  wishes.  It  can  be  ascribed  to  this  that 
in  about  fourteen  thousand  tuberculous  patients  he  could  point  to 
only  one  case  which  was  harmed  by  overexertion  of  the  heart.  This 
case  concerned  a  physician  who  had  pulmonary  tuberculosis  and  who 
wished  to  make  an  excursion  by  wagon  on  a  mountain  (Heidelberg). 
Brehmer  warned  him  that  the  path  was  bad  and  that  he  would  also 
have  to  return  on  foot.  A  thunder  storm  was  also  threatening.  This 
was  all  to  no  purpose.  The  patient  made  the  trip,  reached  the  top 
of  the  mountain,  and  as  the  thunderstorm  was  still  threatening  he 
began  rapidly  to  retrace  his  steps.  A  severe  hemorrhage  set  in  almost 
in  front  of  his  dwelHng  and  he  died  in  three  days. 

This  is  the  only  case  of  this  nature  which  he  experienced  in  his 
institution.  The  fact  that  in  fourteen  thousand  patients  he  had  only 
this  one  of  overfatigue  of  the  heart,  is  ascribed  solely  to  the  arrange- 
ments of  the  walks  of  the  institution. 

According  to  his  view  no  paths  for  walking  purposes  should  lead 
downhill.  If  paths  lead  downhill  there  is  always  the  possibility  that 
that  the  patient  will  use  them  and  therefore  the  constant  danger  that 
he  will  go  too  far,  and  thus  overtax  himself  on  the  return.  He  will 
become  tired,  the  lungs  will  be  irritated  by  the  forced  breathing  and 
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the  case  may  possibly  be  ruined.  The  institution  should  therefore  be 
at  the  lowest  point  of  a  valley  and  not  on  the  slope  of  a  mountain,  so 
that  all  walks,  aside  from  the  level  ones,  should  lead  moderately 
uphill.  Benches  should  be  placed  at  regular  intervals  on  the  paths 
and  these  should  constantly  remind  the  patient  to  sit  down:  bitte, 
sich  zu  setzen.  On  the  walks  of  Brehmer's  institution  benches  were 
placed  at  a  distance  of  twenty  paces  and  the  paths  had  a  distance  of 
about  seven  kilometers  and  led  even  to  the  summit  of  a  mountain 
which  had  a  distance  view.  These  paths  were  always  on  the  grounds 
of  the  sanitarium.  It  is  necessary  for  a  sanitarium  to  have  sufficient 
property  so  that  suitable  paths  can  be  made  by  the  owner  and 
benches  be  placed  on  them.  Along  the  promenades  there  are  little 
pavillions,  even  on  those  about  five  hundred  feet  (150  meters)  above 
the  level  of  the  sanitarium,  where  patients  can  find  shelter  in  bad 
weather  and  where  they  can  rest. 

In  this  way  it  is  possible  for  patients  to  exercise  even  in  bad 
weather,  and  they  are  allowed  to  go  out  almost  in  all  kinds  of  weather 
with  the  exception  of  heavy  wind. 

I  will  not  describe  Brehmer's  method  of  treating  fever  as  my 
object  is  to  examine  into  his  method  of  using  rest  and  exercise.  He 
found,  however,  that  bed  rest  alone  was  frequently  able  to  overcome 
chills  and  fever.  He  mentions  having  kept  one  patient  in  bed  for 
seven  months  on  account  of  fever.  This  is  interesting,  because  we 
see  that  he  used  complete  bed  rest  treatment  with  fever  cases, 
although  he  does  not  indicate  that  he  used  rest  treatment  for  afebrile 
cases.  Up  to  this  time,  however,  he  had  not  grasped  the  full  value  of 
rest  treatment.  For  instance,  in  his  treatment  of  chills  and  fever,  he 
mentions  that  the  chill  occurs  in  many  cases  after  the  patient  gets  up 
and  dresses.  In  these  cases  it  was  most  important  to  keep  the 
patient  in  bed  at  least  for  one  hour  longer  than  the  chill  lasted  the 
previous  day.  It  was  then  important  for  the  patient  to  drink  a  glass 
of  hot  grog  or  wine,  one-half  hour  before  he  got  up.  Frequently 
through  bed  rest  alone  it  was  possible  to  avoid  the  chill;  but  also 
frequently  not.  From  the  above  it  is  clearly  seen  that  his  use  of  rest 
treatment  for  chills  and  fever  was  very  imperfect.  He  did  not  con- 
tinue bed  rest  treatment  long  enough  with  fever  cases,  but  would  let 
them  up  too  soon. 


210  HUGH  M.  KINGHORN 

An  examination  of  Brehmer's  treatment  shows  that  no  particular 
emphasis  is  placed  on  rest  treatment.  He  did  not  employ  it  in  a 
thorough  manner  to  his  fever  cases,  although  it  was  used  on  these  to 
a  moderate  extent.  His  method  of  using  exercise  treatment  became 
very  much  modified  from  1869  to  1889.  In  1869  mountain  climbing 
was  advised  as  a  routine  treatment  as  is  seen  in  some  of  the  case 
reports  which  I  have  given.  In  1889  we  see  that  he  used  extreme 
care  in  his  method  of  exercise  treatment.  The  promenades  were 
almost  level  and  very  many  benches  were  placed  on  them  and  the 
patients  were  constantly  warned  not  to  get  tired.  All  this  shows  the 
influence  which  Dettweiler  with  his  reclining  treatment  was  having 
on  Brehmer.  The  latter  evidently  did  not  wish  to  acknowledge  this 
but  his  writing  clearly  show  it.  ' 

Today  we  know  that  Brehmer  was  not  correct  in  some  of  his 
hypotheses.  For  instance,  we  know  that  there  are  no  ''immune" 
places,  that  is,  places  which  are  immune  to  tuberculosis.  We  also 
know  that  the  cure  of  tuberulosis  is  not  confined  to  mountain 
districts,  but  that  the  disease  can  be  successfully  treated  in  any 
climate.  We  also  know  that  the  small  weak  heart  and  the  relatively 
large  lung  are  not  the  causes  of  pulmonary  tuberculosis.  At  the  same 
time  he  stands  out  as  the  great  figure  in  the  modern  treatment  of  this 
disease.  He  is  the  father  of  the  modern  method  of  treatment. 
Dettweiler  and  Trudeau  and  the  other  great  figures  in  tuberculosis 
work  got  their  inspiration  from  him.  He  cured  a  great  many  patients 
of  their  pulmonary  disease  and  to  accomplish  this  his  method  of 
treatment  had  enormous  value.  Today  we  think  we  have  improved 
upon  his  methods,  but  it  is  a  question  whether  any  of  us  will  have  as 
many  cures  to  our  credit  as  he  had.  He  died  in  December,  1889,  at 
the  age  of  sixty-three. 


THE  HEART  MUSCLE  CHANGES  IN  PNEUMONIA  WITH 
REMARKS  ON  DIGITALIS  THERAPY. 

By  WILLARD  J.  STONE,  B.Sc,  M.D., 

PASADENA,  CALIFORNIA. 

The  recent  article  by  Brooks  and  CarrolP  upon  the  management 
of  the  heart  in  pneumonia  with  reference  to  digitalis  therapy  has 
stimulated  an  analysis  of  personal  records  of  patients  under  the  care 
of  officers  in  the  Medical  Service  of  the  U.  S.  Army  Base  Hospital, 
Ft.  Riley,  Kansas  from  October  18,  1917  to  December  31,  1918. 
Brooks  and  Carroll  based  their  deductions  upon  an  analysis  of  five 
thousand  protocols  of  patients  who  died  from  pneumonia  in  the 
A.  E.  F.  (Dijon).  Their  study  consisted  largely  of  instances  of 
influenza-pneumonia.  The  present  series  will  deal  with  1,205  patients 
with  lobar  and  broncho-pneumonia.  A  series  of  2,657  patients  with 
influenza-pneumonia-  treated  during  the  interval  September  15- 
November  1,  1918  has  been  excluded  from  the  statistics  since  but  a 
relatively  small  number  of  autopsies  were  performed  and  since, 
because  of  the  large  number  treated  in  a  short  period,  it  was 
impossible  to  draw  deductions  as  to  the  efficiency  of  the  digitalis 
treatment  employed. 

The  Causes  of  Death. 

Such  a  large  proportion  of  pneumonia  deaths  have  appeared  to 
have  resulted  from  circulatory  failure  that  interest,  from  the  stand- 
point of  treatment,  has  largely  centered  upon  the  condition  of  the 
heart.  Those  of  large  experience  in  the  pathology  of  the  disease  have 
realized  that  in  many  cases  acute  parenchymatous  degenerative 
changes  were  commonly  found  to  be  present  in  many  organs  aside 
from  the  heart  muscle.  It  has  by  no  means  been  decided  that  the 
degenerative  changes,  in  the  degree  commonly  found,  have  been 
responsible  for  the  usual  death  in  this  disease  although  it  may  be 
granted  that  the  function  of  the  various  organs,  such  as  the  liver, 

211 


212  WILLARD  J.  STONE 

kidney  and  spleen,  may  have  been  more  or  less  seriously  disturbed. 
When  the  marked  recuperative  powers  of  the  liver  and  kidneys  are 
recalled  in  poisoning  from  chloroform,  arsenic  and  other  toxic  agents 
as  well  as  the  ability  of  the  heart  muscle  to  restore  its  normal  func- 
tion after  prolonged  serious  illness,  such  as  typhoid  and  diphtheria,  in 
which  degenerative  changes  must  have  occurred,  the  question  may  be 
raised  whether  in  an  acute  pneumonia,  without  sepsis,  death  has 
resulted  from  the  disturbed  function  of  these  organs  brought  about, 
per  se,  by  the  degeneration  found  to  be  present.  That  these  processes 
have  operated  to  disturb  function  may  be  conceded.  But  that  they 
have  exerted  the  essential  influence  leading  to  death  may  be  ques- 
tioned in  many  instances.  It  may  be  believed  that  the  matter  may 
resolve  itself  into  a  question  of  extent  and  degree  rather  than  kind. 

Those  who  have  witnessed  any  large  series  of  pneumonia 
autopsies  must  have  been  impressed  with  the  extensiveness  of  the 
septic  changes  such  as  empyema,  pericarditis,  substernal  pus  pockets, 
lung  abscess,  subdiaphragmatic  abscess  and  peritonitis  present,  in 
one  form  or  another,  in  a  considerable  proportion  of  the  cases.  For 
example  in  the  following  table  it  will  be  noted  that  in  1,205  cases, 
sepsis  in  one  form  or  another  was  present  clinically,  or  at  autopsy,  in 
283  or  25.5^.  Report  has  been  made^  of  the  occurrence  of  acute 
and  subacute  purulent  pericarditis  which  was  present  in  58  or  19.3% 
of  three  hundred  pneumonia  autopsies  of  all  types  including 
influenza-pneumonia.  Of  itself  sepsis  has  appeared  to  be  the  most 
important  cause  of  death  in  the  subacute  or  chronic  forms  of  the 
disease,  that  is,  in  those  who  have  died  after  the  fourteenth  day  of 
illness. 

Table  I. 

Total  Cases  Sepsis  Percent 

Oct.  18,  1917  to  Jan.  IS,  1918    ...     279                           66  23.6 

Jan.  16,  1918  to  May  18,  1918  ...     592  134  22  6 

June  1,  1918  to  Dec.  31,  1918     ...     334  83  24.8 

Total 1,205  283  23.5 

In  our  experience  the  septic  infection  appeared  to  have  spread, 
in  most  instances,  by  way  of  the  lymphatics  rather  than  by  the  blood 
stream.  In  a  large  proportion  the  blood  cultures  were  sterile  and  we 
were  impressed  by  the  comparative  rarity  of  such  complications  as 
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endocarditis,  septic  infarction  of  kidneys  or  spleen,  meningitis  and 
phlebitis  as  evidences  of  blood  stream  transportation. 

In  the  consideration  of  those  causes,  other  than  sepsis,  respon- 
sible for  death  in  many  acute  forms  of  the  disease  failure  of  the 
cardiac  muscle  to  meet  the  demands  made  upon  it  has  appeared  as  a 
prominent  factor.  In  few  other  acute  diseases  have  adverse  condi- 
tions conspired  to  defeat  the  purpose  of  function  on  the  heart  as  in 
pneumonia.  The  mechanical  features  of  obstruction  to  the 
pulmonary  circuit  offered  by  the  consolidation  with  its  consequent 
right  heart  strain,  the  anoxemia,  toxemia  and  blood  concentration 
have  all  directly  or  indirectly  operated  to  disturbed  function. 

The  Heart  Muscle  Changes. 

The  protocols  of  259  autopsies  upon  pneumonia  patients  in 
which  the  condition  of  the  heart  muscle  was  described  have  been 
analyzed.  The  heart  muscle  changes  have  been  shown  in  the  following 
table.  It  should  be  stated  that  particular  interest  as  to  the  condition 
of  the  heart  muscle  on  the  part  of  the  pathologists  (Dr.  Henry  W. 
Cattell,  Dr.  F.  K.  Bartlett,  Dr.  S.  T.  Nicholson,  Jr.  and  Dr.  Arthur 
A.  Smith,  former  officers  in  the  Medical  Corps,  U.  S.  Army)  was 
solicited  because  of  the  fact  that  large  doses  of  a  standardized 
tincture  of  digitalis  were  routinely  used  in  the  treatment  of  the 
disease. 

Table  II. 


Lobar 

Broncho- 

Sepsis  following 

Pneumonia 

Pneumonia* 

Pneumonia 

(89  autopsies) 

(112  autopsies) 

(58  autopsies) 

.     SLV/c 

66.1% 

37.9% 

.     42.4% 

•   .      33.9% 

62.1% 

.     39.4% 

36.6% 

20.8% 

.     12.4% 

10.0% 

12.1% 

Gross  Changes 
Heart  Muscle  Normal  . 
Heart  Muscle  Degeneration 
Right  Ventricle  Dilatation 
Left  Ventricle  Dilatation    . 

*Under  the  term  broncho-pneumonia  have  been  included  confluent  lobular  and 
interstitial  types. 

It  will  be  noted  that,  in  89  lobar  pneumonia  autopsies,  dilatation 
of  the  right  ventricle  was  found  in  39.4%,  which  in  112  broncho- 
pneumonia autopsies,  which  included  interstitial  and  confluent 
lobular  types,  dilatation  of  the  right  ventricle  was  found  to  be  present 
in  36.6% .  The  left  ventricle  was  found  to  be  dilated  in  12.4%  of  the 
lobar  pneumonia  and  in  10%  of  the  broncho-pneumonia  autopsies. 
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In  58  autopsies  upon  patients  who  died  as  a  result  of  sepsis  following 
pneumonia  the  right  ventricle  was  found  to  be  dilated  in  20.8%.  A 
majority  of  these  patients  had  recovered  from  their  acute  pneumonia. 

These  figures  are  higher  than  those  reported  by  Berry^  in  his 
analysis  of  400  pneumonia  autopsies  performed  at  the  Boston  City 
Hospital.  He  found  that  cardiac  dilatation  was  reported  by  the 
pathologists  but  six  times  in  the  400  cases.  It  would  be  interesting  to 
know  what  criteria  served  to  establish  the  diagnosis  of  dilatation,  or 
the  absence  of  it,  on  the  part  of  the  various  pathologists  who 
performed  the  autopsies  over  the  period  of  years  mentioned  in  the 
report,  for  it  is  difficult  to  believe  that  dilatation  only  occurred  in 
less  than  one  per  cent  of  the  cases. 

The  gross  appearance  of  the  heart  muscle  was  described  as 
normal  in  57.3%  of  the  89  lobar  pneumonia  autopsies  while 
degenerative  changes  were  believed  to  be  present  in  42.7%.  In  the 
112  autopsies  upon  broncho-pneumonia  patients  (including  the 
interstitial  and  confluent  lobular  types)  the  gross  appearance  of  the 
heart  muscle  was  described  as  normal  in  66.1%  while  degenerative 
changes  were  noted  in  33.9%.  Brooks  and  Carroll  in  the  Dijon 
study  have  reported  that  an  inflammation  or  degeneration  of  the  heart 
muscle  was  present  in  748  of  1,651  protocols  or  45.3%.  As  would  be 
expected  in  the  58  autopsies  upon  patients  who  died  with  sepsis 
following  pneumonia  (such  as  empyema,  purulent  pericarditis, 
multiple  lung  abscess,  substernal  pus  pockets,  subdiaphragmatic 
abscess,  peritonitis  or  meningitis)  evidences  of  heart  muscle  degen- 
eration were  present  in  a  larger  number,  62.1%. 

The  Microscopic  Findings. 

The  sections  of  heart  muscle  .from  34  autopsies  upon  lobar 
pneumonia  patients  and  from  37  autopsies  upon  broncho-pneumonia 
patients  (including  the  confluent  lobular  and  interstitial  types)  have 
been  studied.  The  specimens  were  prepared  under  the  direction  of 
Dr.  O.  F.  Broman,  formerly  chief  of  the  laboratory  service  in  the 
hospital.    The  findings  have  been  presented  in  Table  III. 
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Table  III.    Microscopic  Findings. 

Lobar  Pneumonia  Broncho-pneumonia* 

(34  autopsies)  (37  autopsies) 

Heart  Muscle  Normal 20.6%  40.5% 

Parenchymatous  Degeneration 52.9%  37.8% 

Fatty  Degeneration 11.7%  8.1% 

Leucocytic  and  Round  Cell  Infiltration     .      .       8.9%  10.8% 

HyaUne  Degeneration 2.9% 

Interstitial  Myocarditis 2.9%  2.7% 

♦Including  confluent  lobular  and  interstitial  tyj)es. 

Parenchymatous  degeneration  (cloudy  swelling)  was  present  in 
52.9%  of  the  sections  in  lobar  pneumonia  and  in  37.8%  of  the 
sections  in  broncho-pneumonia.  As  will  be  noted  in  the  table  other 
degenerative  changes  were  more  marked  in  the  lobar  pneumonia  than 
in  the  broncho-pneumonia  sections.  Fragmentation  of  the  muscle 
fibres  was  not  described  as  a  condition  necessarily  of  pathologic 
importance,  even  though  extensive  in  some  of  the  sections,  because  of 
its  occurrence  in  many  apparently  normal  specimens. 

Digitalis  Therapy  in  Pneumonia. 

Beginning  January  15,  1918,  all  patients  with  pneumonia 
received  during  the  first  24  to  36  hours  after  admission  to  the 
hospital  their  total  dosage,  according  to  estimated  body  weight,  of  a 
special  tincture  of  digitalis  prepared  in  the  hospital  by  Sergeant 
Moody  in  charge  of  the  Pharmacy.  The  tincture  was  standardized 
by  the  cat  method  of  Hatcher^  through  the  kindness  of  Dr.  Gary 
Eggleston  of  Cornell  Medical  School.  The  tincture  was  prepared 
from  Allen's  English  leaves  as  follows:  the  entire  contents  of  the  one- 
pound  cans  were  finely  ground  and  percolated  with  75%  alcohol. 
Since  the  cans  were  hermetically  sealed  and  moisture  and  molds  holds 
have  been  known  to  cause  deterioration  in  the  leaves  after  the  cans 
were  opened,  the  tincture  was  made  up  in  large  quantity,  using  the 
entire  contents  of  the  cans  and  avoiding  cans  opened  for  previous 
batches  which  may  have  contained  small  quantities  of  left-over 
leaves.  Many  batches  of  tincture  so  prepared  preserved  their 
potency  for  a  year  when  kept  under  conditions  of  ordinary  care.  The 
tinctures  standardized  uniformly  well.  So  far  as  can  be  recalled  all 
batches  closely  approximated  in  dosage  0.15  of  one  cat  unit  (0.15  cc.) 
per  pound  of  patients  body  weight  with  three  exceptions,  two  of 
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which  were  weaker,  standardizing  to  a  dosage  of  0.17  cc,  and  the 
other  to  0.10  cc.  per  pound  of  patient's  body  weight.  Emphasis  has 
been  placed  upon  the  point  of  careful  percolation  in  the  preparation 
of  the  tincture  together  with  the  caution  to  use  the  entire  contents 
of  the  sealed  cans,  since  it  has  been  believed  to  be  the  common 
practice  of  pharmacists  to  make  up  their  tinctures  of  digitalis  in 
small  batches.  Since  a  one-pound  can  of  leaves  will  make  ten  pounds 
of  tincture  the  can  of  leaves  may  not  be  sealed  after  opening  and 
may  be  re-opened  four  or  five  times  in  the  course  of  as  many  weeks  or 
months  each  time  with  the  admsision  of  moisture  and  molds.  Failure 
to  observe  these  points  has  been  responsible,  it  is  believed,  for  many 
low  standard  tinctures  as  obtained  in  the  market. 

Because  of  closer  medical  observation  in  military  organizations, 
patients  with  pneumonia  were  admitted  to  hospital  with  much  less 
delay  than  would  have  occurred  under  similar  conditions  in  civil  life. 
There  were  comparatively  few  instances  of  delay  in  admission  during 
the  initial  stage  of  the  disease  and  these  were  due  to  the  desire  on 
the  part  of  the  soldiers  to  minimize  or  conceal  sickness  in  ordej  to 
keep  up  with  the  training.  The  dosage  was  administered  as  follows: 
if  the  tincture  in  use  standardized  0.15  cc.  per  pound  of  weight  and 
the  patient  weighed  about  160  pounds  he  received  a  total  dosage  of 
24  cc.  This  was  usually  given  in  4  cc.  doses  every  four  hours  for  six 
doses.  Administration  was  then  stopped.  This  plan  was  not  followed 
if  the  patient  had  received  digitalis  medication  in  any  form  during  a 
period  of  ten  days  preceding.  As  a  rule  there  was  no  marked  slowing 
of  pulse  rate  after  such  doses  had  been  given.  This  was  in  accord 
with  the  observation  of  Cohn'^  that  slowing  of  the  pulse  rate  was  not 
a  primary  effect  of  digitalis  in  therapeutic  doses  in  hearts  with  normal 
sinus  rhythm.  There  were  but  few  instances  of  nausea,  which 
occurred  as  a  toxic  effect  when  enough  had  been  given  in  susceptible 
individuals  to  physiologically  affect  the  medullary  centre.  Partial 
heart  block  of  transitory  duration  occurred  but  once  and  coupled 
beats  or  frequent  premature  contractions  as  evidence  of  toxic  effect 
were  not  common.  If  present  these  symptoms  usually  promptly 
subsided  when  atropin  in  1/100-1/75  grain  doses  were  given.  A 
transient  rise  of  blood  pressure  sometimes  occurred.  In  one  instance 
the  systolic  blood  pressure  reached  190  mm.    There  was,  as  a  rule, 
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less  change  in  the  diastolic  pressure.  Diuresis  was  the  most  constant 
evidence  of  absorption  and  effect.  If  further  dosage  was  believed 
necessary  after  four  or  five  days  because  of  the  clinical  evidence  of  a 
dilated  heart,  the  earlier  amounts  were  supplemented  by  intravenous 
injection  of  digipuratum  when  obtainable,  by  digitalone  or  by  the 
oral  use  of  Nativelles'  crystallized  digitaline.  Of  the  latter  prepara- 
tion the  dose  required  for  full  effect  was  one  granule  per  ten  pounds 
of  patient's  body  weight  providing  no  other  form  of  digitalis  had  been 
given  during  the  preceding  ten  days.  If  used  to  supplement  the 
dosage  of  the  tincture,  as  outlined  above,  not  over  one-half  the 
estimated  number  of  granules  were  given.  Those  interested  in  the 
use  of  standardized  preparations  for  digitalis  administration  should 
consult  the  articles  of  Eggleston''. 

The  Results  of  Digitalis  Therapy. 

Digitalis  therapy  in  pneumonia  was  carried  out  in  this  manner 
because  it  was  believed  that  circulatory  failure  had  occurred  in 
about  one-fourth  of  the  deaths,  in  which  sepsis  had  not  appeared  to 
be  a  factor,  for  the  period  immediately  preceding,  October  18,  1917- 
January  15,  1918^,  It  will  be  noted  in  Table  IV  that  during  this 
period,  when  digitalis  was  not  routinely  used,  55  deaths  without 
evidence  of  sepsis  occurred  among  213  pneumonia  patients,  that  is, 
25.8%  of  the  deaths  were  believed  to  have  been  associated  with 
cardiac  failure.  This  belief  was  founded  upon  a  clinical  review  of 
many  of  the  histories  and  upon  the  autopsy  findings.  It  should  be 
mentioned  that  type  1  antiserum  was  used  intravenously  in  all  pneu- 
monia infections  due  to  type  1  pneumococcus,  and  that  through  the 
kindness  of  Dr.  Preston  Kyes  of  the  University  of  Chicago  we  were 
supplied  with  his  antipneumococcus  serum  which  was  used  in 
pneumococcus  infections  of  other  types. 


Table  IV.    Pnj 

EUMONiA  Mortality. 

Period 
Oct.  18,  1917  to 
Jan.  IS,  1917 
With  Sepsis 
Without  Sepsis 

Cases     Deaths 

66            61 

.     213             55 

Percent                        Remarks 

92.4    Incidence  of  Sepsis=23.6% 
25.8    Digitalis  not  used  this  method. 

279  116  41.5 
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Period 

Cases 

Deaths 

Percent 

Remarks 

Jan.  16,  1918  to 

May  18,  1918 

With  Sepsis 

.      134 

69 

51.5 

Incidence  of  Sepsis=22.6% 

Without  Sepsis 

.     458 

54 

11.8 

Digitalis  used. 

592 

123 

20.7 

June  1,  1918  to 

• 

Dec.  31,  1918 

With  Sepsis 

83 

31 

37.3 

Incidence  of  Sepsis=24.8% 

Without  Sepsis 

.     251 

22 

8.7 

Digitalis  used. 

334  S3  15.8 

With  due  regard  for  the  pitfalls  of  statistical  comparisons  an 
attempt  has  been  made  to  analyze  the  figures  shown  in  the  preceding 
table.  It  will  be  observed  that  during  the  period  when  digitalis  was 
first  used  (January  16,  May  18)  there  was  a  decrease  in  the  number 
of  deaths  believed  to  have  been  associated  with  cardiac  failure  to 
11.8%  and  for  the  second  period  (June  1 -December  31)  to  8.7%. 
The  point  may  be  raised  that  each  of  these  intervals  may  have 
covered  different  phases  of  virulence  of,  or  susceptibility  to,  the 
organisms  responsible  for  the  disease.  Other  unknown  factors  may 
have  influenced  the  results  but  it  may  be  mentioned  that  a  remark- 
able, constancy  of  infective  types  was  present  from  month  to  month 
during  these  periods.  For  example  it  was  shown^  that  among  a  series 
of  310  empyema  operations  (subsequent  to  pneumonia)  during  these 
periods  streptococcus  (largely  hemolyticus)  and  pneumococcus 
infections  were  responsible  for  the  condition  as  follows: 

Table  V.     Infective  Organisms  Isolated  in  Empyema. 

Number  Streptococcus  Pneumococcus 
Period                                                     Cases  Percent  Percent 

(1)  Oct.  20,  1917  to  Jan.  21,  1918       .      .     71  73.2  26.7 

(2)  Jan.  12,  1918  to  Aug.  10,  1918      .      .     95  73.6  26.3 

(3)  Oct.  18,  1918  to  Feb.  14,  1919       .      .     85  70.4  29.4 

It  will  also  be  observed  in  Table  IV  that  the  incidence  of  sepsis, 
as  the  largest  single  factor  responsible  for  death,  also  showed  remark- 
able constancy  during  the  one  period,  when  digitalis  was  not 
routinely  used,  and  for  the  two  subsequent  periods  when  the  drug 
was  used.  In  the  first  the  incidene  of  sepsis  was  23.6%,  in  the 
second  22.6%  and  in  the  third  24.8%.    It  may,  therefore,  be  believed 
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that  there  was  no  marked  variation  in  the  virulency  of  the  infection 
during  these  compared  periods. 

In  connection  with  digitalis  therapy  in  pneumonia  it  was 
believed  rational,  if  used  at  all,  to  secure  effect  early  before  the  heart 
had  become  incompetent  through  dilatation  or  muscle  degenerative 
changes  with  consequent  exhaustion  of  its  reserve  tonicity.  The 
tincture  was  found  by  Haskell,  McCants  and  Gardner^^  to  have  been 
better  absorbed  from  the  gastro-intestinal  tract  than  the  infusion. 
Cohn^^  has  shown  that  in  dogs  and  cats  with  doses  of  therapeutic 
range  equal  to  30%  of  the  calculated  lethal  dose,  digitalis  increased 
the  contractile  function  of  the  cardiac  muscle  and  by  so  doing 
increased  the  volume  output.  In  pneumonia  any  treatment  which 
would  beneficially  affect  the  volume  output  of  the  heart  would  be 
highly  desirable  since  Hoover^-  has  shown  that  oxygen  unsaturation 
exists  to  greater  or  less  degree  in  every  pneumonic  consolidation,  a 
condition  augmented  by  shallow  breathing,  diaphragm  immobility 
and  asynchronism,  all  of  which  would  tend  to  interfere  with  an 
adequate  blood  supply  to  the  cardiac  and  respiratory  centers  in  the 
medulla. 

Pardee^-*  has  shown  that  the  body  disposes  of  digitalis  at  an 
average  rate  of  about  13  cc.  of  the  tincture  per  day.  In  many 
digitalized  pneumonia  patients  of  this  series  when  it  was  believed 
four  or  live  days  later,  upon  clinical  evidence,  that  more  of  the  drug 
was  indicated,  20  to  25^c  of  the  earlier  estimated  dosage  was  addi- 
tionally given  with  the  point  in  mind  that  elimination  had  disposed 
of  such  an  estimated  proportion  of  the  total  amount.  If  digitalis 
should  be  used  in  pneumonia  it  would  seem  futile  to  give  it  routinely 
in  doses  of  five  minims  of  the  tincture  by  mouth  three  or  four  times 
daily  as  has  been  advocated  by  various  authors.  A  carefully  made 
tincture  from  potent  leaves  may  be  estimated,  without  standardiza- 
tion, as  having  an  average  activity  of  100  mg.  to  the  cat  unit.  Since 
the  total  amount  required  for  effect  may  be  taken  to  equal  0.15  of 
one  cat  unit  (0.15  cc.)  per  pound  of  body  weight,  a  total  dosage  of 
24  cc  would  be  required  for  an  adult  of  160  pounds.  If  it  is  assumed 
that  five  minims  equals  0.3  cc.  it  will  be  readily  seen  that  eighty 
doses  would  be  required.  Eighty  doses  of  five  minims  four  times 
■daily  would  require  twenty  days  for  completion,  a  condition  approxi- 
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mating  absurdity  if  definite  prompt  digitalis  effect  was  desired.  On 
the  other  hand  after  digitalization  by  full  dosage  has  been  secured, 
perpetuation  of  the  effect,  after  a  week  or  ten  days,  may  be  secured 
by  the  administration  of  smaller  doses  equaling  the  amount  Pardee 
(10c.  cit)  has  shown  eliminates  daily,  that  is  1.3  cc.  (approximately 
20  minims).  It  has  been  difficult  to  understand  how  clinicians  have 
been  able  to  assure  themselves  of  definite  digitalis  effect  from  such 
small  doses  as  those  mentioned  above,  except  when  used  to  supp!-- 
ment  full  dosage  given  earlier.  Eggleston  (10c.  cit)  has  mentioned 
certain  safeguards  in  administration  by  this  method  to  which  I  wish 
to  subscribe.  They  were  briefly  as  follows:  Caution  should  be  used 
in  administering  large  doses  if  the  patient  had  received  digitalis  in 
any  form  during  the  preceding  ten  days;  nausea  or  vomiting  except 
when  due  to  splanchnic  congestion,  present  before  treatment  was 
begun,  should  stop  the  dosage,  as  should  also  a  decrease  in  the  heart 
rate  to  sixty  or  below  per  minute.  The  drug  should  be  stopped  if 
frequent  premature  contractions,  definite  heart  block  or  coupled 
beats  occur. 

The  writer  has  been  under  obligation  to  Dr.  Ezra  Bridge  for 
painstaking  assistance  and  verification  of  the  autopsy  records  used  in 
the  compilation  of  the  statistics. 

Summary. 

1.  An  analysis  of  the  data  secured  by  the  study  of  twelve 
hundred  and  five  patients  with  lobar  and  broncho-pneumonia  h^s 
been  attempted  with  reference  to  the  digitalis  therapy. 

2.  Two  hundred  and  seventy-nine  patients  with  pneumonia  did 
not  receive  routine  digitalis  therapy  while  nine  hundred  seventy-six 
patients  received  full  dosage  of  a  potent  tincture  standardized  by  the 
cat  method  of  Hatcher. 

3.  The  gross  heart  muscle  changes  as  shown  in  259  pneumonia 
autopsies  have  been  described  together  with  the  microscopic  study  of 
71  heart  muscle  sections. 

4.  The  influence  of  these  changes  upon  the  probable  cause  of 
death  has  been  discussed  together  with  the  benefit  believed  to  have 
been  secured  in  treatment  by  the  use  of  digitalis. 
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Conclusions. 

1.  Sepsis  in  pneumonia  was  the  most  serious  complication  and 
the  most  frequent  cause  of  death  in  the  subacute  or  chronic  forms  of 
the  disease;  that  is  among  those  who  died  as  late  as  the  fourteenth 
day  of  illness  or  subsequently.  Among  283  patients  in  whom  sepsis 
occurred  there  were  161  deaths,  a  mortality  rate  of  56.8^,  while 
among  922  pneumonia  patients  without  sepsis  there  were  131  deaths, 
a  mortality  rate  of  14.2^. 

2.  Among  the  causes,  other  than  sepsis,  responsible  for  death 
in  many  acute  forms  of  the  disease  cardiac  muscle  failure  appeared 
to  have  been  a  prominent  factor. 

3.  Right  ventricle  dilatation  was  found  to  have  occurred  in 
39.4*^  of  eighty-nine  lobar  pneumonia  autopsies  and  in  36.6^  of 
one  hundred  and  twelve  broncho-pneumonia  autopsies. 

4.  Parenchymatous,  fatty  and  hyaline  degeneration  or 
evidences  of  inflammatory  reaction  in  the  heart  muscle  were  found  in 
79.3%  of  the  sections  from  thirty-four  lobar  pneumonia  autopsies 
and  in  59.4%  of  the  sections  from  thirty-seven  broncho-pneumonia 
autopsies.  The  extent  of  these  changes  when  considered  with  the 
right  ventricle  dilatation  was  believed  in  many  instances  to  have  been 
responsible  for  the  circulatory  failure  which  had  occurred.  In  other 
instances  the  extent  of  the  degenerative  changes  was  less  marked;  in 
the  absence  of  dilatation  of  the  ventricles  it  appeared  doubtful 
whether  these  changes,  in  the  degree  found,  could  have  disturbed 
function  as  to  produce  death. 

5.  The  mechanical  obstruction  to  the  pulmonary  circulation  in 
extensive  or  massive  consolidation  was  apparently  a  factor  of  great 
importance  in  producing  right  ventricle  dilatation. 

6.  Among  two  hundred  and  thirteen  patient^  without  sepsis  in 
pneumonia  who  were  not  treated  by  the  early  routine  administration 
of  a  standardized  tincture  of  digitalis,  the  percentage  of  deaths 
believed  to  have  been  associated  with  cardiac  failure  was  25.8. 

7.  Among  seven  hundred  and  nine  patients  without  sepsis  in 
pneumonia  who  were  treated  by  the  early  routine  administration  of  a 
standardized  tincture  of  digitalis  the  percentage  of  deaths  believed  to 
have  been  associated  with  cardiac  failure  was  10.7. 
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DISCUSSION. 

Dr.  Carroll  E.  Edson,  Denver,  Col. :  We  owe  a  debt  to  Dr.  Stone,  for 
presenting  in  definite  statistical  form,  as  Dr.  Brown  must  rejoice  in,  data  on 
which  we  can  enforce  our  therapeutic  regimen  in  such  cases.  The  presence  of 
degenerative  changes,  permanent  or  temporary,  from  toxemia,  or  whateyer  the 
chemical  pathology  may  ultimately  prove  to  be,  explains  in  a  way  that  nothing 
else  can,  the  delay  and  prolongation  of  convalescence  in  cases  following  pneu- 
monia, or  other  infectious  diseases,  which  can  affect  the  heart.  The  student 
coming  out  of  the  medical  school,  gets  the  idea  that  acute  croupous  pneumonia 
is  a  disease  of  ten  days ;  the  patient  has  a  crisis  and  is  thereupon  well  and  counts 
on  that  patient  going  back  to  work  on  the  following  Monday.  I  have  never 
yet  seen  a  patient  with  croupous  pneumonia,  no  matter  how  clear  cut  his  crisis, 
how  mild  his  previous  illness  had  been,  who  was  fit  to  do  his  work  for  several 
weeks  and  in  lower  grade  of  broncho-pneumonia  where  crisis  is  less  clean  cut, 
convalescence  is  longer,  the  fitness  for  actual  sustained  work  of  life  is  increas- 
ingly prolonged  and  we  have  here  data  which  will  strengthen  us  in  holding  these 
patients  down  to  an  adequate  convalescence,  which  is  just  as  important  as  the 
primary  illness,  and  we  are  much  indebted  to  him  for  giving  us  this. 

Dr.  J.  A.  Lichty,  Pittsburgh,  Pa. :  This  paper  is  particularly  valuable  in 
the  fact  that  it  is  based  upon  a  group  of  men  of  a  certain  age.  In  comparing 
results  in  pneumonia  treatment,  or  whatever  it  may,  where  you  include  the  old, 
the  arteriosclerotic  and  all  sorts  of  cases,  you  can  hardly  expect  to  get  uniform 
results  with  a  certain  line  of  treatment,  but  here  we  have  a  certain  group  of 
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men  who  come  in,  of  certain  age,  and  conditions,  and  they  afforded  an  excellent 
opportunity  for  such  a  study  as  Dr.  Stone  made  and  I  feel,  therefore,  the  paper 
is  particularly  valuable.  As  far  as  the  digitalis  medication  is  concerned,  I  feel 
that  Dr.  Stone  is  able  to  say  more  about  that  than  I  am  and  yet  I  must  feel, 
with  Dr.  Babcock,  as  he  expressed  yesterday  in  his  remarks,  that  the  digitaliza- 
tion,  mathematically,  as  it  was  done  in  his  cases,  is  probably  not  altogether 
necessary.  I  would  rather  see  a  patient  from  day  to  day,  or  hour  to  hour,  and 
see  the  effect  of  the  digitahs  than  to  set  out  with  a  definite  dose  for  each  patient 
and  let  them  go  on  without  any  further  observation.  I  am  sure  Dr.  Stone  did 
do  it  in  that  way  and  yet  you  would  infer  that  all  the  patients  were  put  upon 
the  same  dose  of  digitalis.  I  certainly  am  much  obliged  to  Dr.  Stone  for  his 
contribution. 

Dr.  J.  H.  Elliott,  Toronto,  Canada:  This  series  of  cases  reported  by 
Dr.  Stone  is  apparently  not  sporadic  or  endemic,  but  epidemic  pneumonia.  It  is 
a  well  known  fact  in  epidemic  disease  that  in  proportion  to  the  length  of  time 
that  the  epidemic  is  present,  the  severity  of  the  cases  materially  diminishes,  the 
mortality  diminishes  and  I  think  it  is  rather  unfortunate  in  this  series  of  cases 
the  small  doses  of  digitalis  were  used  in  the  early  part  of  the  epidemic  and  large 
doses  of  digitalis  were  used  later,  when  mortality  is  materially  less  and  the  form 
of  disease  less  severe  and  it  does  not  seem  fair  to  attribute  to  digitalis  lessened 
mortality  or  complications.  I  do  not  know  that  we  have  any  statistics  upon 
which  we  can  correct  these  statements,  but  I  think  some  allowances  should  be 
made  for  this  well-known  fact  in  epidemiology. 

Dr.  J.  O.  Cobb,  Chicago,  111. :  I  think  we  can  all  say  that  digitalis  was  a 
very  necessary  thing  in  the  cases  of  pneumonia  that  we  had  in  our  great  epidemic. 
I  want  to  ask  if  anyone  saw  any  real  harm  come  from  large  doses  of  digitalis? 
I  did  not.  I  think  the  trouble  was  we  did  not  use  digitalis  in  large  enough  doses 
in  the  very  beginning;  we  were  afraid  of  it.  I  found  it  so.  Our  pneumonias 
in  large  camps  were  certainly  different.  We  had  different  organisms,  mixed 
organisms,  in  various  locaUties.  Regardless  of  that  I  am  very  emphatic  for 
large  doses  of  digitalis.  Furthermore,  in  many  places  they  did  not  know  just 
how  much  digitalis  they  had  given  and  what  results  they  were  actually  getting. 
They  were  dependent  upon  somebody's  say-so  that  the  digitalis  was  all  right. 
I  found  so  myself;  I  could  not  rely  on  digitalis.  In  many  instances  medical 
men  have  condemned  digitalis  when  they  were  using  an  inferior  drug. 

Dr.  Judson  Daland,  Philadelphia,  Pa. :  I  was  very  much  interested  in  the 
war  in  regard  to  the,  diminution  of  severity  and  mortahty  of  influenzal  pneu- 
monia. We  had  an  ihteresting  experiment  involuntarily  performed.  A  ship  left 
California  free  from  disease  and  ultimately  arrived  in  Philadelphia  where  the 
men  on  board  the  ship  became  infected  at  the  end  of  the  epidemic.  They 
presented  the  same  compUcations  and  severity  and  the  same  mortality.  It  seems 
that  this  question  is  not  uniform.  It  may  be  it  has  to  do  with  the  indi\idual 
community  in  which  the  event  transpires,  where  as  you  bring  fresh  series  of 
individuals  in  infected  primarily  it  does  not  matter  so  much.    This  one  observa- 
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tion  shows  sometimes  there  is  no  attenuation  of  the  virulency  of  the  organism. 
Another  point  brought  up  in  regard  to  digitalis:  In  the  navy  no  effect  was 
obtained  from  digitalis  because  it  could  produce  none,  it  was  worthless.  Another 
point,  we  gave  freely  in  large  doses.  You  recollect  well  the  kind  of  cases  we 
had  in  Philadelphia,  lethal,  our  mortality  was  probably  about  the  highest;  we 
found  even  although  we  gave  these  very  large  doses  of  digitalis  we  usually  did 
not  observe  much  good  effect.  In  a  few  instances  when  the  physiological  effect 
of  digitalis  was  produced  there  was  a  question  in  my  mind  as  to  whether  or  not 
the  patient  was  really  improved  thereby.  These  were  a  few  points  which  came 
up  in  a  study  of  cases  in  the  epidemic  where  we  had  multiple  infection  and 
where  disease  varied  in  various  particulars  of  interest. 

Dr.  William  D.  Alsever,  Syracuse,  N.  Y.:  I  feel  that  Dr.  Stone  has 
given  us  a  very  clean-cut  presentation.  I  have  given  digitalis  in  pneumonia  and 
watched  cases  there  without  digitalis  and  have  never  been  able  to  get  any  clean- 
cut  evidence  for  or  against  digitalis.  I  must  confess  that  these  statistics  would 
almost  convince  one  that  the  death  rate  from  pneumonia  could  be  cut  down 
very  materially.  I  had  in  mind  the  same  point  Dr.  Elliott  made  as  to  whether 
the  epidemic  was  not  petering  out.  Another  point,  whether  it  was  reasonable 
to  expect  digitalis  would  cut  down  the  death  rate  from  pneumonia.  Some  have 
spoken  of  death  as  due  to  circulatory  failure.  I  wonder  if  it  is  not  that  the 
body  is  suffering  from  toxemia  associated  with  fever  and  all  the  tissues  are 
equally  poisoned?  The  circulation  gives  out,  everybody  dies  of  circulatory 
failure.  If  that  is  true  we  would  not  expect  that  digitalis  would  be  the  thing 
that  would  bring  down  the  death  rate  fifty  per  cent. 

Dr.  R.  H.  Babcock,  Chicago,  HI.:  Unfortunately,  my  experience  with 
pneumonia  is  ordinarily  of  this  kind  that  I  am  called  in  at  the  eleventh  hour. 
With  reference  to  the  use  of  digitalis  it  would  seem  to  me  that  the  different 
results  depend  not  alone  upon  the  preparation,  that  is,  whether  reliable  or  not, 
but  whether  the  digitalis  is  given  intravenously  or  intramuscularly,  or  whether 
it  is  given  by  the  stomach.  I  infer  from  Dr.  Stone's  paper  that  the  digitalis  in 
his  cases  was  given  intramuscularly  or  intravenously.  When  given  in  that  way 
I  believe  that  digitalis  is  of  positive  value  in  many  cases  of  pneumonia.  I  saw 
it  used  many  times  and  used  it  myself  a  considerable  number  of  times  in 
influenzal  pneumonias,  but  when  the  pneumonia  had  progressed  to  that  point 
and  I  saw  it  late  it  did  seem  that  digitalis  was  absolutely  no  use  however  given. 
I  would  believe  from  my  experience  that  in  the  ordinary  case  of  crupous  pneu- 
monia the  indication  for  the  use  of  digitalis  could  be  determined  largely  not 
merely  by  the  ordinary  examination  of  the  heart,  but  by  the  record  of  the  blood 
pressure.  When  the  pulse  pressure  begins  to  fall  in  a  pneumonia — and  I  beheve 
the  blood  pressure  should  be  taken  every  single  day  and  perhaps  two  or  three 
times  a  day  in  a  pneumonia — when  the  pulse  pressure  begins  to  fall  and  the 
respiration  rate  to  rise,  so  that  the  figures  of  the  blood  pressure  approached  each 
other,  digitalis  is  indicated  and  if  given  in  the  manner  indicated,  not  by  the 
stomach,  I  beheve  it  is  often  of  very  great  service,  although  it  will  not  by  any 
means  save  all  the  cases. 
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Dr.  W.  J.  Stone,  Pasadena,  Cal. :  I,  of  course,  recognize  that  differences 
in  virulence,  different  points  of  epidemiological  curves,  may  exert  a  great 
influence  upon  mortality,  but  I  endeavored  to  show  this  morning  that  there  was 
a  remarkable  consistency  in  the  incidence  of  sepsis  as  the  greatest  cause  of 
death  in  these  three  series.  Taking  the  total  of  all  the  cases  it  was  found  that 
the  death  rate  in  which  sepsis  occurred  was  something  over  56  per  cent.  So 
sepsis  must  of  itself  exert  a  very  large  influence  upon  the  mortality  rate  in  any 
series  of  cases.  That  being  so,  I  think  it  is  logical  to  attempt  to  analyze  the 
figures  given  from  the  standpoint  of  incidence  of  sepsis  in  these  three  series  of 
cases.  They  are  23.6,  first;  second  22.6;  third  24.8.  So  it  would  hardly  seem 
that  there  had  been  any  diminution  in  the  virulence  of  the  organism  or  suscept- 
ibiUty  of  the  individuals  through  these  three  comparable  series  of  figures.  Just 
a  word  regarding  the  practical  preparation  of  the  potent  tincture  of  digitalis. 
Dr.  Babcock  was  wrong  in  assuming  that  our  method  was  by  intramuscular 
injection,  or  by  intravenous  administration.  We  used  the  tincture  by  the 
mouth.  The  ordinary  method  by  which  the  pharmacist  makes  up  his  tincture 
of  digitalis  accounts  largely  for  the  lack  of  potency  for  different  preparations 
and  is  somewhat  as  follows :  he  opens  the  can  of  hermetically  sealed  leaves,  we 
will  say  Allen's  English  leaves;  being  10%  he  makes  up  one  pound  of  tincture, 
takes  out  one-tenth  of  the  pound  of  leaves;  doesn't  seal  can  again,  but  opens 
that  can  in  the  course  of  his  work  many  months  or  weeks  to  make  up  batches. 
It  is  well  known  that  every  time  moisture  and  molds  come  in  contact  with  the 
leaves  their  potency  may  be  largely  destroyed.  In  making  up  the  tincture  it  is 
essential  that  the  pharmacist  use  the  entire  contents  of  a  can  in  making  ten 
pounds  of  tincture.  The  tincture  so  made,  carefully  percolated,  preserves  its 
potency  for  over  a  year  in  tincture  form.  We  have  standardized  many  prepara- 
tions made  from  cans  previously  opened  a  number  of  times  and  found  potency 
greatly  diminished.  So  that  is  a  practical  point  for  the  pharmacist  in  making  a 
potent  tincture.  Dr.  Alsever  brought  up  the  question  of  circulatory  failure. 
Of  course  those  who  have  witnessed  any  large  series  of  pneumonia  autopsies 
must  realize  that  the  changes  are  not  alone  confined  to  the  cardiac  muscles. 
These  same  changes  I  showed  on  chart  affect  apparently  all  the  parenchymatous 
organs.  That  brings  us  back  to  the  question  of  toxemia.  In  talking  with  Dr. 
Hoover  yesterday  he  said  he  believed  that  dilatation  of  the  heart  never  occurred, 
except  in  a  previously  degenerated  organ.  The  only  excuse  I  had  for  presenting 
the  paper  was  the  attempt  to  show,  first  of  all,  that  if  digitalis  is  at  all  indicated 
it  is  indicated  in  doses  large  enough  to  physiologically  produce  the  effect  desired. 
The  second  reason  for  bringing  it  up  was  to  show  that  in  these  large  doses  no 
harm,  so  far  as  we  could  tell,  was  to  be  attributed  to  such  doses. 


THE  OCCURRENCE  OF  PHYSICAL  SIGNS  SUGGESTIVE  OF 
AORTIC  DEFECTS. 

By  frank  a.  CRAIG,  M.D., 

PHILADELPHIA,  PA. 

A  health  survey  of  the  police  and  firemen  of  the  city  of 
Philadelphia  was  recently  conducted  by  the  Henry  Phipps  Institute 
of  the  University  of  Pennsylvania,  having  for  its  objects  (1)  the 
determination  of  the  incidence  of  physical  defects  which  might 
reduce  the  efficiency  of  or  seriously  interfere  with  the  working 
capacity  of  the  individual ;  ( 2 )  the  obtaining  of  information  upon  the 
value  of  a  general  health  survey  in  the  detection  of  disease;  and 
(3)  the  securing  of  data  in  regard  to  the  best  method  for  conducting 
such  an  examination,  the  time  required,  cost,  etc.  The  information 
being  desired  as  the  Institute  was  planning  the  establishment  of  a 
department  to  provide  general  health  examinations  for  industrial 
plants  in  and  about  the  city  of  Philadelphia. 

Every  member  of  the  police  and  fire  departments  was  given  a 
complete,  general  physical  examination  including  a  study  of  the 
height,  weight,  temperature,  pulse,  eyes,  ears,  nose,  throat,  teeth, 
skin,  genitalia,  inguinal  rings,  deformities  and  defects,  blood  pressure, 
heart  and  lungs,  etc.  The  routine  examinations  being  performed  by 
Drs.  John  S.  Scouller,  H.  F.  Keating  and  William  R.  Gilmour  under 
the  direction  of  the  writer  of  this  article  acting  as  physician-in-charge. 
During  the  examination  all  men  who  were  found  to  be  normal,  or 
whose  defects  were  only  slight,  were  dismissed,  but  all  those  in  which 
serious  defects  were  detected  or  suspected  were  referred  to  the 
physician-in-charge  for  reexamination',  who  arrangd  for  special 
examinations,  such  as  Wassermann  tests,  x-ray  examinations,  electro- 
cardiographic studies,  etc.,  either  directly  or  in  cooperation  with 
Dr.  Hubley  R.  Owen,  chief  surgeon  of  the  police  and  fire  depart- 
ments   The  blood  pressure  was  taken  routinely  in  every  indvidual 
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and  the  urine  examined  in  every  case  in  which  the  systolic  pressure 
was  150  n.m.  of  mercury,  or  over,  or  in  which  the  examination  of  the 
urine  was  indicated. 

After  only  a  small  proportion  of  the  5,706  men  had  passed 
through  our  hands  it  was  found  that  there  was  a  relatively  large 
number  in  which  the  diagnostic  interest  was  mainly  centered  in  the 
aortic  region.  An  effort  was  made  to  study  these  cases  in  detail,  as 
far  as  our  facilites  permitted,  the  results  forming  the  basis  of  the 
present  paper.  Special  attention  was  given  this  group  for  the  reason 
that  it  is  composed  of  men  which  impressed  one  as  being  "poor 
risks,"  especially  when  occurring  in  the  firemen  whose  work  is 
distinctly  more  strenuous  than  that  of  the  policemen. 

The  cases  under  consideration  were  encountered  under  condi- 
tions which  did  not  permit  of  clinical  study  over  a  long  period  of 
time,  and  in  no  case  was  the  history  of  previous  disease  or  symptom- 
atology obtained,  the  cases  being  considered  entirely  on  the  basis  of 
physical  evidence  of  disease.  It  is,  therefore,  evident  that  we  must 
confine  ourselves  to  a  consideration  of  what  physical  signs  may  be 
considered  as  definitely  indicating  the  presumptive  presence  of  dilata- 
tion of  the  aorta  and  what  correlated  evidence  should  be  sought  in  an 
effort  to  discover  the  etiological  factor  in  the  individual  case. 

Physical  Signs. 

A  description  of  the  physical  signs  upon  which  a  positive 
diagnosis  of  aortic  disease  may  be  based  is  an  exceedingly  difficult 
one,  as  the  writers  upon  this  subject  are  not  in  complete  accord  and 
frequently  are  not  as  clear  as  one  would  desire.  This  is  due  io  the 
fact  that  their  descriptions  are  usually  confined  to  special  diseases 
while  the  physical  signs  vary  with  the  pathological  changes  in  the 
aorta. 

It  is  not  my  purpose  or  desire  to  enter  into  a  discussion  of  the 
various  manifestations  of  arterial  disease  but  to  confine  myself  to  a 
consideration  of  the  abnormal  physical  signs  which  may  be  encoun- 
tered in  the  routine  examination  of  a  large  number  of  men,  signs 
which  suggest  pathological  changes  in  the  aorta. 

The  signs  which  have  been  attributed  to  elongation,  dilatation, 
sclerosis  or  inflammation  of  the  aorta  are  briefly  as  follows: 
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Dullness  over  the  manubrium,  extending  to  the  right  in  the 
second  and  third  interspace,  with  or  without  localized  pulsation 
recognizable  by  inspection  or  palpation. 

Accentuation  of  the  aortic  second  sound  which  may  often  be 
clanging  in  character  or  possess  a  tympanic  quality  and  may  fre- 
quently be  accompanied  by  a  palpable  diastolic  shock. 

A  systolic  murmur  may  be  present  at  the  aortic  cartilage,  which 
occasionally  may  be  transmitted  to  the  vessels  of  the  neck  and  may 
at  times  be  accompanied  by  a  systolic  thrill. 

Other  signs  which  have  been  noted  are:  Visible  pulsation  in  the 
peripheral  arteries,  displacement  of  the  right  subclavian  upward  to  a 
position  above  the  clavicle,  suprasternal  pulsation,  abnormal  mobility 
of  the  apex-beat  with  change  of  position,  pericardial  friction  rub  and 
other  signs  associated  with  mediastinal  inflammation  or  periaortitis. 

The  signs  which  have  been  considered  of  most  value  are 
manubrial  dullness  and  alteration  in  tone  of  the  second  aortic  sound, 
the  latter  being  considered  of  the  greatest  value  in  recognizing  aortitis 
in  its  earlier  stages. 

During  our  examination  of  the  police  and  firemen  we 
encountered  forty-nine  cases  which  presented  evidence  suggesting  the 
presence  of  aortic  changes.  One  of  these,  a  man  of  36  years  with  a 
definite  specific  history,  showed  signs  definitely  pointing  to  the 
presence  of  an  aneurism,  the  diagnosis  being  confirmed  by  x-ray 
examination.  This  we  have  omitted  from  our  series,  leaving  forty- 
eight  cases  for  consideration.  It  will  be  noted  that  in  many  of  the 
cases  the  records  are  incomplete,  certain  of  the  typical  signs  having 
apparently  been  omitted  or  not  recorded.  This  is  due  to  the  fact  that 
at  certain  periods  during  the  examination,  time  did  not  permit  of  as 
thorough  an  examination  as  one  would  desire  or  else  in  the  rush  of 
work  the  findings  were  not  completely  recorded.  Failure  to  report 
for  special  laboratory  studies,  such  as  Wassermann  tests,  x-ray  and 
urine  examinations,  largely  accounts  for  the  omissions  in  the 
laboratory  reports. 

While  these  omissions  may  detract  from  the  scientific  value  of 
the  observations  in  this  study,  they  in  no  way  affect  the  primary 
object  of  this  paper,  which  is  to  call  attention  to  the  relative 
frequency  (at  least  in  the  group  studied)  with  which  physical  signs 
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may  be  encountered  strongly  suggestive  of  pathological  changes  in 
the  aorta.  A  very  important  feature  was  the  almost  total  absence  of 
any  suspicion  on  the  part  of  the  individual  that  he  was  not  in  good 
health. 

For  convenience  in  presenting  the  cases  we  have  arranged  them 
in  groups  according  to  the  skiagraphic  findings  as  follows: 

Group  I — x-ray  shows  definite  aortic  changes — 9  cases. 
Group  Ila — x-ray  shows  slight  aortic  changes — 8  cases. 
Group  lib — x-ray  shows  questionable  aortic  changes — 3  cases. 
Group  III — x-ray  shows  absence  of  aortic  changes — 13  cases. 
Group  IV — no  x-ray  examination  made — 15  cases. 

The  x-ray  studies  were  made  by  Dr.  Alfred  S.  Doyle,  assistant 
to  Dr.  H.  K.  Pancoast,  Roentgenologist  of  the  University  Hospital. 

Tables  have  been  prepared  showing  each  case  studied,  the  more 
important  physical  signs  observed  and  such  correlated  clinical  data 
as  might  be  of  interest. 
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The  first  seven  men  in  this  group,  all  over  forty-seven  years  of 
age,  showed  a  definite  dilatation  of  the  aorta.  A  study  of  the 
physical  signs  recorded  in  these  cases  would  indicate  that  the 
character  of  the  second  aortic  sound,  with  a  systolic  aortic  murmur 
or  manubrial  dullness  was  the  most  characteristic  sign  of  the  dilata- 
tion. The  two  cases  without  accentuation  of  the  aortic  second  sound 
were  ones  in  which  the  blood  pressure  was  normal. 

It  must  be  borne  in  mind  that  the  record  of  "accentuation  of 
the  second  sound"  refers  merely  to  accentuation  and  not  to  the 
quality  of  the  second  sound  itself.  These  forty-eight  cases  were 
considered  as  possible  cases  of  aortic  disease  on  account  of  the  fact 
that  they  presented  signs  which  we  considered  indicative  of  aortic 
disease,  the  sign  which  we  laid  most  stress  upon  being  the  clanging 
quality  of  the  aortic  second  sound.  The  record  of  "accentuation  of 
the  aortic  second  sound"  must  not  be  taken  to  represent  this  change 
in  the  quality  of  the  sound. 

Of  the  two  remaining  cases,  one  showed  no  dilatation  but 
marked  expansible  pulsation  by  the  fluoroscopic  examination,  with  a 
systolic  aortic  murmur  in  a  case  of  aortic  regurgitation,  and  one 
showed  an  abnormal  pulsation  below  the  left  clavicle  due  to  a 
tortuous  aortic  arch,  especially  marked  at  this  point. 
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This  group  consists  of  thirteen  men  in  which  the  x-ray  examina- 
tion was  negative  but  in  all  of  which  definite  physical  signs  were 
noted  pointing  to  aortic  changes.  In  two  cases  (485  and  1934)  a 
positive  Wassermann  test  was  obtained  and  may  be  considered  as 
cases  of  specific  aortitis  without  dilatation  or  marked  elongation  of 
the  aortic  arch. 

In  five  cases  the  Wassermann  test  was  not  made  so  that  they 
may  be  considered  as  possible  cases  of  aortitis.  There  were,  however, 
six  cases  in  which  the  Wassermann  test  was  negative,  and  which 
showed  definite  physical  signs  of  aortic  change  with  negative  x-ray 
findings.  In  these  cases  it  is  difficult  to  explain  the  apparent 
discrepancy  between  the  physical  findings  and  the  x-ray  study.  In 
one  there  was  a  slight  albuminuria  with  hypertension  in  a  young 
man  of  22  years  of  age;  in  two  other  cases  the  systolic  blood  pressure 
was  rather  high  for  their  age  and  in  two  the  pressure  was  normal. 
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There  were  fifteen  cases  in  which  no  x-ray  examination  was 
made  and  with  three  exceptions  no  Wassermann  test.  They  were 
nearly  all  cases  presenting  evidence  of  cardiac  disease  in  addition  to 
the  suspected  aortic  change,  many  of  them  also  showing  albuminuria. 

Summary 

In  the  examination  of  large  bodies  of  men  more  attention  should 
be  directed  to  the  study  of  the  upper  anterior  chest  than  is  usually 
devoted  to  this  region,  especially,  but  by  no  means  exclusively,  in 
those  over  forty  years  of  age.  In  the  present  study  of  5,706  men 
with  an  average  age  of  45-49  years,  signs  were  found  suggesting 
changes  in  the  aorta  in  about  0.85  per  cent.  The  literature  on  this 
subject  is  surprisingly  scanty  when  one  considers  the  importance  of 
the  condition.  The  statement  has  been  made  by  Clifford  Allbutt 
("Diseases  of  the  Arteries,  including  Angina  Pectoris,"  1915,  Vol.  II, 
p.  190),  that  "Chronic  disease  of  the  ascending  aorta  without 
aneurism  is  far  more  common  in  middle  life,  in  early  adult  life,  and 
even  in  youthful  life,  than  we  are  wont  to  realize,  and  is  for  the  most 
part  insidious."  An  observation  which  the  present  study  would 
appear  to  confirm. 

The  nature  of  our  study  was  of  such  a  character  that  it  is 
impossible  to  arrive  at  any  very  definite  conclusions  as  regards 
etiology;  five  showed  a  positive  Wassermann  reaction  (including  the 
case  of  aneurism),  in  twenty  it  was  negative  and  in  the  remaining 
twenty-four  it  was  not  taken.  In  only  three  instances  was  sclerosis 
of  the  peripheral  arteries  (radials)  noted  among  the  forty-four  cases 
in  which  a  positive  Wassermann  test  was  not  present  or  not  made, 
although  the  absence  of  sclerosis  in  the  peripheral  vessels  does  not 
exclude  the  possibility  of  aortic  change.  In  an  effort  to  show  the 
type  of  case  in  which  this  condition  was  noted  we  have  prepared  the 
following  table: 
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Table  Showing  Associated  Defects — Cases  with  Positive 
Wassermann  Being  Eliminated. 

Wassermann  Wassermann 

Negative  not  taken  Total 

No.          %  No.          %  No.  % 

Hypertension — Cardio-renal         .      .      7         35.0  2           8.3  9  >  20.4 

Hypertension— Cardiac      ....     3         IS.O  4        16.6  7  15.9- 

Hypertension— Renal 1          S.O  6        25.0  7  15.9 

Hypertension 1          5.0  2          8.3  3  6.8 

Hypertension — Slight — Urine  not 

examined 0          0  2           8.3  2  4.5 

Cardiac 0          0  .5        20.8  5  11.3 

Cardiac— Questionable       ....     3         15.0  1          4.1  4  9.0 

None — Urine  not  examined    ...     5        25.0  2          8.3  7  15.9 

Total 20       100.0  24        99.7  44        99.7 

It  will  be  noted  that  the  large  proportion  of  cases  were  associated 
with  some  degree  of  hypertension,  in  60^  of  those  with  negative 
Wassermann  test  and  in  64.5%  of  those  in  which  no  Wassermann  test 
was  made.  This  corresponds  with  the  observations  of  Smith  and 
Kilgore  (Amer.  Jour.  Med.  Sci.,  April,  1915)  who  found  frequent 
dilatation  of  the  arch  in  their  x-ray  study  of  individuals  under  the 
age  of  fifty  years  in  non-syphilitic  conditions,  especially  in  chronic 
nephritis  with  hypertension. 

In  conclusion  we  would  state  that  in  the  examination  of  a  large 
number  of  men,  non-syphilitic  cases  are  encountered  with  relative 
frequency  in  which  the  physical  signs  strongly  suggest  the  presence 
of  aortic  changes,  which  may  or  may  not  be  appreciable  by  x-ray 
examination. 

DISCUSSION. 

Dr.  R.  H.  Babcock,  Chicago,  111. :  I  was  greatly  interested  in  Dr.  Craig's 
paper  because  the  signs  on  which  he  depended,  or  the  signs  which  he  found  as 
significant  of  aortic  defects  happened  to  be  the  very  signs  on  which  I  have 
relied,  that  is,  substernal  dullness,  accentuation  of  aortic  and  second  tone,  often 
of  a  metallic  or  ringing  character,  and  also  an  elevation  of  the  pulsation  of  the 
arteries  of  the  neck.  I  also  would  like  to  say  that  frequently  in  elderly  men 
when  I  get  a  suspicious  sign  without  aortic  systolic  murmur  in  the  sitting 
posture  I  practically  always  get  aortic  systolic  murmur  in  dorsal  decubitus. 
When  I  detect  aortic  systolic  with  the  patient  lying  down,  with  ringing  and 
elevation  of  subclavian  artery,  with  or  without  detectable  enlargement  of  the 
left  heart,  I  am  always  suspicious  of  sclerosis  or  dilatation,  not  always  saccular 
in  form  of  aneurism,  and  x-ray  usually  corroborates  the  evidence  of  aortic 
degeneration. 
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Dr.  Judson  Daland,  Philadelphia,  Pa.:  In  certain  exceptional  cases 
given  to  me,  a  thorax  fairly  large  and  the  space  behind  the  manubrium  where 
you  might  insert  your  fingers,  I  have  been  able  to  insert  fingers,  it  has  been  of 
help  in  slightly  enlarged  aorta.  I  would  like  to  call  attention  to  disappointment 
of  not  obtaining  positive  Wassermanns.  I  believe  the  true  explanation  is  the 
large  amount  of  aortic  disease  is  produced  by  streptococcus. 

Dr.  Frank  A.  Craig,  Philadelphia,  Pa.:  I  do  not  know  that  there  is 
much  I  can  add.  I  would  mention  that  the  influence  of  position  was  looked 
after  in  a  number  of  cases  and  we  did  not  have  it  recorded  in  a  sufficient  number 
to  make  it  worth  while  recording.  Some  men  have  made  a  note  of  the  fact  that 
position  of  diaphragm  will  occasionally  bring  about  such  a  change.  I  also 
appreciate  Dr.  Babcock's  criticisms  and  remarks.  Since  the  examination  two  of 
them  have  died :  one  fireman  in  duty ;  the  other  from  uremic  symptoms. 


PRIMARY  LYMPHOBLASTOMA  OF  THE  STOMACH. 
By  sterling  RUFFIN,  M.D., 

WASHINGTON,  D.  C. 

Tumors  of  the  stomach,  carcinoma  excepted,  are  comparatively- 
infrequent.  The  term  lymphosarcoma  signifies  a  malignant  tumor  of 
mesenchymal  origin  in  which  the  tumor  cell  is  of  the  lymphocyte 
series.  Lymphosarcoma  may  occur  anywhere  in  the  lymphatic 
system  (including  the  lymphoid  tissue  of  the  gastric  wall).  A 
rational  division  of  lymphosarcoma  is  into  (1)  a  group  of  cases  in 
which  the  predominating  type  cell  is  the  small  round  cell  which 
corresponds  to  the  lymphocyte  of  the  circulating  blood  and  (2)  a 
group  in  which  the  predominating  type  cell  is  not  the  lymphocyte 
but  its  ancestral  element — the  larger,  more  cytoplasm — rich,  hyper- 
chromatic  lymphoblast  as  it  occurs  normally  in  the  germinal  centers 
of  lymphnodes.  To  the  first  group  the  name  lymphocytama  may  be 
applied;  to  the  second  group  is  applied  the  name  lymphoblastoma 
(Ribbert^;  Delafield  and  Prudden^).  Some  cases  of  lymphosarcoma 
clearly  belong  to  the  first  of  these  groups  and  other  cases  clearly  to 
the  second  group,  but  between  the  two  rather  clear-cut  extremes  there 
are  overlapping  cases — cases  in  which  there  is  such  a  free  admixture 
of  smaller  cells  approximating  lymphocytes  and  of  the  larger  and 
more  immature  lymphoblasts  that  satisfactory  classification  may  not 
be  possible.  Ribbert  would  discard  the  term  lymphosarcoma  as 
applied  to  either  group,  reserving  the  term  sarcoma  for  tumors  of 
supporting  connective  tissue.  By  pathologists  in  general  the 
tendency  is  to  include  also  under  the  name  of  lymphosarcoma  the 
tumor  masses  of  lymphatic  leukemia  and  Hodgkin's  disease.  Path- 
ologists in  general  have  not  accepted  the  views  of  Frankel  and  Much, 
Bunting  and  Yeates,  Rosenow  and  others  as  to  the  bacterial  origin 
and  granulomatous  nature  of  Hodgkin's  disease.  On  the  contrary, 
the  drift  of  opinion  is  to  the  view  that  Hodgkin's  disease  is  essentially 
neoplastic  (lymphosarcomatous)  in  nature. 
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The  literature  of  primary  lymphosarcoma  of  the  stomach  is  scant 
and  in  case  reports  very  few,  if  any,  attempts  have  been  made  to 
draw  a  line  between  lymphocytoma  and  lymphoblastoma.  There  are 
in  the  Surgeon-General's  library  clinical  or  autopsy  reports  in 
German  by  Torok'^  (1892),  Sternberg^  (1907),  Saltikow^  (1910), 
Ruppert^  (1912),  and  KrabbeP  (1918).  Torek's  case  was  in  a 
woman  21  years  old,  in  whom  almost  two-thirds  of  the  stomach  and 
three  region  glands  were  removed.  The  tumor  was  the  size  of  a  fist 
involving  the  greater  curvature  toward  the  fundus  and  densely 
adherent  to  the  parietal  peritoneum.  The  patient  was  seemingly  well 
nearly  two  months  after  operation.  Sternberg  comments  upon  the 
almost  universal  rule  of  dilatation  of  the  stomach  in  the  presence  of 
lymphosarcoma.  In  Saltikow's  report  of  three  autopsies,  all  in 
elderly  women  (67,  68,  and  74  years),  the  stomach  was  normal  in 
size  in  one  and  reduced  in  two. 

Ruppert's  interesting  report  is  of  a  case  in  a  woman  of  72  in 
good  health  for  whom  he  had  done  a  nearly  complete  gastrectomy  14| 
years  previously.  The  movable  tumor  was  as  large  as  a  child's  head 
and  occupied  almost  the  whole  length  of  the  stomach  except  a  strip 
three  fingers'  width  at  the  fundus.  There  was  also  numerous  glands 
involved  in  the  great  and  small  omentum  and  at  the  cardia.  The  wall 
of  the  stomach  was  infiltrated  in  almost  its  entirety.  Ruppert 
comments  upon  the  extreme  malignancy  of  lymphosarcoma  and  states 
that  he  could  find  in  all  the  literature  but  twelve  operated  gastric 
cases,  of  which  five  died  from  the  operation  and  of  the  remainder 
none  had  survived  as  long  as  his  case. 

Krabbel's  report  is  of  a  case  autopsied  after  exploratory  lapar- 
otomy for  acute  dynamic  intestinal  obstruction.  The  whole  fundus 
and  the  lesser  curvature  were  extensively  infiltrated  and  there  were 
two  ulcerated  areas,  but  the  pylorus  was  not  obstructed.  Metastases 
were  very  extensive.  The  brain  and  cord  were  not  examined,  but 
cerebral  symptoms  clinically  resembling  those  of  bulbar  paralysis 
strongly  suggested  metastases  in  the  central  nervous  system.  The 
immediate  cause  of  death  was  considered  to  be  sudden  heart  failure 
due  to  myocardial  metastases.  Krabbel  calls  attention  to  the  infre- 
quency  of  primary  lymphosarcoma  of  the  stomach,  stating  that 
Pappert  in  his  thesis  in  1911  could  find  but  twenty-six  cases  in  the 
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German  and  foreign  literature.  Krabbel  believes  that  the  disease 
runs  a  long  symptomless  course  prior  to  the  onset  of  serious  symp- 
toms, for  which  reason  early  operations  and  operative  cures  have 
been  rare.  He  states  that  pyloric  stenosis  is  extremely  rare.  He  also 
observed  that  in  a  majority  of  cases  reported  cachexia  was  completely 
absent  or  appeared  late  and  suddenly.  In  his  case  the  patient,  a 
teamster,  continued  at  his  duties  until  within  less  than  a  month  of 
death. 

Reports  of  but  two  cases  in  French  could  be  found,  one  by 
Ferlin^  (1907)  in  a  man  47  years  old,  who  for  a  long  time  had  com- 
plained of  stomach  symptoms  with  hemorrhage  now  atid  again  and 
in  whom  there  eventually  developed  a  phlebitis  in  both  legs;  the 
other  by  Gilbert^  (1912)  in  a  man  of  50,  who  also  had  hemorrhage. 
Both  cases  were  autopsied  and  examined  histologically. 

Only  two  cases  could  be  found  in  English  literature,  reported  by 
Hadden^''  (1886)  and  Alson"  (same  year). 

American  literature  is  likewise  limited:  In  1862,  Jackson^^ 
showed  an  undiagnosed  post-mortem  specimen  described  as  "A  very 
Anomalous  Tumor  Found  in  the  Parietes  of  the  Stomach,"  a  detailed 
account  of  which  suggests  primary  lymphosarcoma.  This  case 
appears  to  be  the  first  recorded. 

Scott  and  Forman^^  (1916)  reported  a  case  of  diffuse  gastric 
neoplasm  with  metastases  in  the  lymphnodes  along  the  lesser  curva- 
ture and  about  the  head  and  along  the  upper  margin  of  the  pancreas, 
which  was  studied  histologically  and  classified  as  Hodgkin's  disease 
of  the  stomach. 

Broders  and  Mahle^^  (1921)  reported  twelve  cases  of  primary 
lymphosarcoma  occurring  in  the  Mayo  Clinic  from  January  1,  1913 
to  December  1,  1920.  According  to  their  records  (Mayo  Clinic) 
primary  lymphosarcoma  of  the  stomach  as  compared  with  carcinoma 
occurs  in  the  proportion  of  1  to  68.  Eleven  of  their  cases  were  in 
males.  The  age  limits  were  from  16  to  62  years.  The  clinical 
diagnosis  in  seven  was  carcinoma;  the  remaining  five  were  variously 
diagnosed,  but  not  one  as  lymphoblastoma  or  sarcoma. 

In  a  private  communication  of  February  23,  1921,  F.  B.  Mallory 
states  that  during  the  past  twenty-five  years  there  have  been  but 
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three  cases  of  lymphoblastoma  of  the  stomach  in  the  Boston  City 
Hospital. 

Lymphoblastoma  of  the  stomach  is  very  malignant,  as  would  be 
expected  in  view  of  the  large  cytoplasmic  content  and  immaturity  of 
the  component  cells.  The  tumor  grows  rapidly  and  tends  to  infiltrate 
extensively.  In  microscopic  slides  numerous  mitoses  are  apt  to  be 
seen  in  metastases.  In  nearly  all,  if  not  in  all,  of  the  autopsied  cases 
extensive  metastases  have  been  found — in  some  cases  so  generalized 
as  to  involve  most  of  the  organs  of  the  body.  The  regional  lymph- 
nodes  are  most  frequently  and  first  involved,  but  other  nodes,  the 
omentum,  mesentery,  intestine,  liver,  spleen,  pancreas,  kidneys, 
diaphragm,  pleurae  and  heart  are  apt  to  suffer.  It  is  probable  that 
even  the  central  nervous  system  may  be  invaded.  Metastasis  occurs 
through  the  lymph-current  and,  it  may  be,  in  some  cases  also  through 
the  blood-current. 

The  clinical  diagnosis  is  difficult.  In  a  review  of  all  case  reports 
available  I  did  not  find  a  single  case  in  which  the  clinical  diagnosis 
was  made.  The  usual  diagnosis  was  carcinoma.  In  its  early  stage 
the  tumor  is  most  frequently  situated  in  the  pyloric  end  and  upon 
chemical  analysis  of  the  gastric  contents  the  findings  are  like  those 
of  cancer. 

Some  clinical  features  which  may  have  a  diagnostic  value  are: 
1.  The  age  of  the  patient.  A  considerable  percentage  of  the  reported 
cases  has  been  in  patients  too  young  for  carcinoma.  2.  The  absence 
of  pyloric  stenosis.  In  several  of  the  cases  reported  the  absence  of 
obstruction  was  noted.  In  the  case  below  reported,  although  the 
primary  tumor  was  very  close  to  the  pylorus,  the  outlet  was  not 
notably  narrowed;  and  although  after  gastro-jejunostomy  metastasis 
occurred  proximal  to  it,  the  ring  was  not  encroached  upon;  and 
although  the  distal  end  of  the  oesophagus  became  seriously  involved, 
its  lumen  was  not  obstructed.  3.  The  absence  of  cachexia  or  its  very 
late  appearance.  This  fact  was  also  commented  upon  in  some  of  the 
case  reports.  4.  A  greater  tendency  in  some  cases  to  copious  bleeding 
than  ordinarily  is  present  in  carcinoma.  5.  Possibly  a  period  o/  more 
or  less  prolonged  ill-health  prior  to  the  onset  of  severe  symptoms. 
Krabbel  called  attention  to  this  feature. 

It  is  quite  likely  that  primary  lymphosarcoma  of  the  stomach  is 
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not  as  rare  as  the  literature  indicate — the  Mayo  Clinic  records  tend 
to  this  conclusion.  Doubtless  many  cases  of  gastric  tumor  diagnosed 
as  carcinoma  would  have  proved  to  be  lymphosarcoma  if  studied 
histologically. 

In  the  case  to  be  reported  presently  it  seemed  to  me  that  it 
might  be  of  some  interest  to  apply  to  the  patient's  serum  the  specific 
ferment  test  (dialysis  procedure)  of  Abderhalden,  the  object  being  to 
determine  whether  in  case  of  a  positive  reaction  to  a  fragment  of  the 
patient's  own  tumor  (to  be  obtained  at  autopsy),  there  would  occur 
a  similar  reaction  to  such  other  tumors  of  the  lymphocyte  series  as  it 
might  be  possible  to  secure.  Accordingly  blood  was  taken  by  Dr.  O. 
B.  Hunter  five  days  before  death  and  the  serum  preserved  under 
proper  conditions.  Dr.  Hunter  kindly  consented  to  make  the  tests 
in  his  laboratory  at  the  George  Washington  University  Medical 
School.  Unfortunately  the  only  additional  material  which  could  be 
obtained  during  the  period  of  activity  of  the  serum  was  a  fresh  frag- 
ment of  lymphocytoma  sent  to  me  by  Dr.  L.  F.  Barker.  The  two 
tumors  reacted  positively,  that  is,  showed  the  presence  of  a  defense 
ferment,  which  correspondence  tended  to  establish  their  serological 
identity  as  well  as  to  confirm  their  close  pathologic  relationship. 

As  to  the  prognosis  little  need  be  said  except  that  the  only  cured 
case  which  I  could  find  of  record  was  the  case  of  Ruppert  previously 
mentioned.  Doubtless  the  problem  of  cure  is  more  or  less  analogous 
to  the  problem  of  gastric  cancer — if  the  disease  were  recognizable  in 
its  incipiency  and  were  dealt  with  radically  there  would  be  more 
cures. 

Case  Report. 

F.  W.  T.;  aet.  60  years;  lawyer;  American;  married;  resident  of 
Washington,  D.  C. 

Family  History:     Good— negative  for  malignant  disease. 

Previous  Personal  History  (September  22,  1919):  No  serious 
illness  or  injury  during  adult  life  and  health  excellent,  with  average 
weight  of  175  pounds,  until  last  two  years;  during  past  two  years 
mild  dyspeptic  symptoms  from  time  to  time — capricious  appetite, 
with  eructations  of  gas  and  flatulency;  no  pain,  nausea,  vomiting  or 
diarrhea;  mildly  constipated  at  times;  during  same  period  gradual 
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loss  of  weight,  in  all  about  thirty  pounds,  and  diminishing  endurance 
— otherwise  general  health  satisfactory  and  there  has  been  no 
interruption  of  work;  habits  always  temperate. 

Physical  Examination  (same  date):  Height  5  feet  10  inches; 
weight  147  pounds;  head  and  neck  negative  except  for  some 
suspicious  teeth — tonsils  appear  normal;  chest  negative  except  for 
slight  enlargement  of  heart  to  left  and  moderate  accentuation  of 
second  aortic  sound;  abdomen  of  normal  countour,  everywhere  soft, 
no  tenderness,  no  palpable  mass;  liver  not  palpable  below  normal 
limits;  spleen  not  palpable;  regions  of  pylorus,  gall  bladder  and 
appendix  negative;  kidneys  in  good  position;  peripheral  arteries 
moderately  stiffened,  blood  pressure  105-186;  a  few  palpable  lymph- 
nodes  in  either  groin;  temperature  normal;  general  appearance  that 
of  moderate  malnutrition  and  a  moderate  degree  of  anaemia. 

Blood  examination:  4,400,000  reds;  7,600  leucocytes;  haemo- 
globin 78^;  Wassermann  negative.  The  morning  urine  showed  no 
indican  or  other  abnormality.  The  stool  was  well  digested  and 
showed  no  excess  of  mucus  and  no  gross  or  occult  blood,  parasites  or 
ova. 

X-ray  examination  of  the  upper  digestive  tract  (Christie, 
September  24,  1919):  Abscesses  involving  roots  of  upper  left  first 
molar  and  very  marked  pyorrheal  absorption  about  all  lower  incisors ; 
the  stomach  is  ptotic,  but  normal  in  contour,  motility,  mobility  and 
time  of  evacuation;  no  deformity  of  pylorus  or  duodenal  cap;  no 
shadows  of  gall-stones  or  other  evidence  of  gall  bladder  disease. 

A  diagnosis  was  made  of  oral  infection  and  a  moderate  general 
arteriosclerosis. 

The  patient  was  not  seen  from  September  26,  1919  to  April  29, 
1920. 

Condition  April  2g,  iq2o:  The  symptoms  since  former  exam-* 
ination  have  been  in  the  main  a  continuance  of  those  previously 
present,  except  that  recently  there  has  been  a  more  rapid  loss  of 
weight.  The  general  condition  has  greatly  deteriorated — the  patient 
is  thin  and  sallow,  but  not  distinctly  cachectic;  weight  132  pounds. 
Examination  of  abdomen  shows  the  presence  of  a  definite  firm  tender 
mass  in  the  region  of  the  pylorus  about  the  size  of  a  small  orange  cut 
in  two  transversely,  which  moves  to  and  fro  with  excursions  of  the 
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diaphragm.  Gastric  contents:  Complete  absence  of  free  hydro- 
chloric acid,  total  acidity  5,  a  trace  of  lactic  acid  and  a  small  amount 
of  gross  blood.  The  stool  shows  occult  blood.  A  diagnosis  of  pyloric 
carcinoma  seems  probable.  Although  the  tumor  is  obviously  very 
close  to,  if  it  does  not  actually  involve,  the  outlet,  there  is  no  evidence 
of  obstruction — solid  food  is  taken  without  a  great  deal  of  discom- 
fort and  there  has  been  no  vomiting. 

X-ray  examination  of  stomach,  May  5,  1920  (Christie),  shows  a 
large  filling-defect  involving  the  pyloric  end,  considered  to  be  typical 
of  carcinoma. 

The  patient  was  admitted  to  the  George  Washington  University 
Hospital  May  8,  1920,  and  two  days  later  the  abdomen  was  opened 
by  Dr.  William  C.  Borden.  A  firm,  circumscribed,  somewhat  nodular 
gastric  tumor  approximately  7  by  8  cm.  in  size  was  found,  involving 
both  curvatures  and  both  walls  and  reaching  very  close  to,  though 
not  involving,  the  polyrus.  There  were  two  moderately  enlarged 
gastro-colic  glands;  otherwise  no  discoverable  metastases.  The  liver 
and  pancreas  appeared  normal.  A  posterior  gastro-jejunostomy  was 
done  with  the  anastomosis  as  far  away  as  practicable  from  the 
growth.  Recovery  from  operation  was  excellent.  Fifteen  days  after 
operation  x-ray  examination  showed  an  almost  empty  stomach  one 
hour  after  the  barium  meal,  evacuation  taking  place  entirely  through 
the  ring  of  the  anastomosis.  Sixteen  days  after  operation  the 
abdomen  was  again  opened  by  Dr.  Borden.  The  tumor  had  increased 
considerably  in  size — its  rate  of  growth  was  impressive.  Something 
more  than  the  distal  one-third  of  the  stomach  with  the  proximal  end 
of  the  duodenum  and  the  two  enlarged  gastro-colic  glands  were 
removed  en  masse.  It  was  possible  to  make  the  gastric  incision  well 
away  from  the  tumor-mass  without  encroaching  unduly  upon  the 
opening  of  the  gastroenterostomy.  The  stomach  wall  beyond  the 
limits  of  the  mass  did  not  seem  to  be  infiltrated.  The  operative 
diagnosis  was  carcinoma.  The  operation  was  well  borne  and  recovery 
uneventful.  On  June  6  (twelve  days  after  gastrectomy)  the  patient 
was  returned  to  his  home  in  remarkably  good  condition,  although  his 
weight  had  dropped  to  117  pounds.  From  then  he  ate  well  and  with 
complete  comfort  and  gained  weight  rapidly.  Blood  examination 
July  31:  Reds  4,200,000;  whites  6,500;  haemoglobin  66%  (Dare); 
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polymorphonuclears  70%;  lymphocytes  23%;  mononuclears  and 
transitionals  3%  ;  eosinophiles  3%  ;  myelocytes  1%  ;  red  cells  show 
considerable  achromia,  moderate  anisocytosis,  moderate  poikilo- 
cytosis  and  some  tendency  to  polychromatophilia  in  an  occasional 
cell;  no  nucleated  reds.  On  September  17  the  weight  was  134 
pounds,  or  two  pounds  more  than  pre-operative  weight. 

Note  of  September  20:  General  appearance  fair;  above  navel 
to  left  of  median  line  there  is  a  doubtful  small  mass;  liver,  spleen  and 
lymph-nodes,  other  than  those  in  groins,  negative. 

Note  of  October  2 1 :  Appetite  poor,  not  much  gas,  no  nausea  or 
vomiting;  complaint  of  pain  and  tightness  in  lower  part  of  chest — 
no  cough;  tongue  clean;  pulse  rate  24  to  quarter;  temperature  101.5; 
impairment  of  resonance,  diminished  breath  sounds  and  moist  rales 
over  bases  of  lungs;  mass  previously  noted  as  doubtful  is  now  easily 
palpable  between  left  costal  margin  and  navel,  quite  firm,  movable. 

On  October  24  there  were  many  evidences  of  severe  hemorrhage: 
Pallor,  rapid  pulse,  subnormal  temperature,  cold  extremities,  an 
attack  of  syncope  on  rising,  etc.  The  general  condition  rapidly  went 
from  bad  to  worse.  On  two  or  three  occasions  some  moderately 
bright  blood  was  vomited  and  there  was  some  black  stools.  Death 
occurred  October  27,  five  months  and  one  day  after  gastrectomy  and 
approximately  thirteen  months  after  stomach  had  been  found  normal 
on  physical  examination  and  radiographically.  The  immediate  cause 
of  death  was  massive  hemorrhage. 

Pathology. 

1.  Specimen  removed  at  operation:  The  specimen  consists  of 
distal  portion  of  stomach,  proximal  extremity  of  duodenum  and  a 
portion  of  gastro-colic  omentum.  Dimensions  of  gastric  portion  con- 
taining tumor  are  14.5  cm.  in  length  by  8.5  cm.  in  width,  with  a 
capacity  of  250  cc.  The  neoplasm  involves  anterior  and  posterior 
surfaces  and  both  curvatures.  The  two  surfaces  and  inferior  curva- 
ture are  extensively  thickened,  hard  and  nodular;  the  superior 
curvature  is  also  thickened,  but  to  a  less  degree.  In  the  omental 
portion  of  specimen  there  are  two  moderately  enlarged  lymph-nodes 
and  several  nodes  of  smaller  size.  The  gross  specimen  is  suggestive 
of  a  diffusely  infiltrating  carcinoma.    After  fixation  in  10%  formalin 
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the  infiltrated  walls  are  very  friable  and  fracture  easily  on  traction 
or  bending.  The  nodular  infiltration  involves  all  coats  from  mucosa 
to  peritoneum,  but  without  breaking  through  the  latter.  On  the 
mucous  surface  there  are  a  number  of  undulating  projections,  hard 
and  firm,  with  numerous  small  grayish. nodules — the  whloe  covered 
with  a  brownish-black,  flaky  exudate.  There  is  no  ulceration.  On 
the  external  aspect  there  are  similar  wavy  projections,  but  none  of 
the  smaller  nodulations;  the  peritoneal  coat  is  comparatively  smooth. 

The  tumor  cuts  with  firm  uniform  consistency  and  appears  as  a 
white  solid  growth  involving  the  entire  thickness  of  the  gastric  wall, 
with  complete  obliteration  of  the  outlines  of  the  mucous,  connective 
tissue  and  muscular  tunics.  The  entire  growth  appears  to  be  well 
distal  to  the  line  of  amputation.  The  excised  glands  show  on  section 
the  same  white  uniform  appearance  and  firm  consistency.  . 

Microscopic  sections  from  central  part  of  growth  show  extensive 
lymphoblastic  proliferation,  completely  obliterating  the  mucous,  sub- 
mucous, and  muscular  coats,  with  absolute  loss  of  all  of  the  normal 
histologic  structures.  The  thickness  of  the  growth  varies  from  5  mm. 
to  20  mm.  Toward  the  periphery  ths  lymphoblastic  growth  shows 
microscopically  a  rather  sharp  line  of  demarcation  between  it  and 
the  normal  mucous  membrane  and  musculature,  but  microscopically 
there  is  a  well  defined  diffuse,  but  scanty,  lymphoblastic  infiltration 
into  these  coats  as  well  as  the  submucosa. 

Cytologic  study  shows  a  great  predominance  of  large  hyper- 
chromatic,  lymphoblastic  cells,  atypical  in  arrangement  and 
structure,  closely  packed  together,  with  little  supporting  connective 
tissue.  There  are  no  distinct  giant  cell  formations,  although  there  is 
some  tendency  to  nuclear  group  accumulations  with  little  cytoplasmic 
production.  A  few  eosinophiles  are  found  scattered  through  the 
tumor  in  various  areas.  Some  lymphocytes  are  present  with  small 
round  pyknotic  nuclei  and  little  cytoplasm,  but  are  comparatively 
scant.  Endothelial  proliferation  and  fibroblastic  formation  are  at  a 
minimum.  New-formed  capillaries  are  moderately  abundant  and 
there  are  many  vascular  spaces  with  no  apparent  endothelial  lining. 
Some  polymorphonuclear  leucocytes  are  found  in  the  tissue,  but  are 
not  numerous;  they  are  found  more  particularly  toward  the  mucous 
surface  and  in  the  regions  of  the  larger  capillaries.    Numerous  mitotic 
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figures  are  found  throughout  the  mass  and  there  is  extensive  hyper- 
chromatosis  of  the  lymphoblastic  nuclei. 

Sections  from  the  lymph-nodes  show  essentially  the  same 
histologic  structure  as  the  primary  growth. 

2,  Partial  autopsy  {incomplete  for  lack  of  consent)  done  three 
hours  after  death:  Stomach,  liver  (both  lobes),  omentum,  proximal 
part  of  jejunum  (region  of  gastroenterostomy)  and  a  large  part  of 
the  transverse  colon  are  densely  adherent  to  parietal  peritoneum  in 
line  of  operative  incision  and  bilateral  to  it.  The  gall  bladder  is 
incarcerated  in  a  mass  of  adhesions.  The  proximal  part  of  lesser 
curvature  of  stomach,  the  proximal  part  of  the  lesser  peritoneal  sac 
and  the  transverse  fissure  of  the  liver  are  filled  with  adhesions  and 
new  growth.  There  are  many  enlarged  abdominal  lymph  glands 
including  the  paracardial,  superior  gastric,  hepatic  and  pancreatico- 
lineal  groups.  No  enlarged  pyloric  or  inferior  gastric  glands  can  be 
found — removal  of  these  groups  appears  to  have  been  completely 
effected  by  operation.  The  retroperitoneal  glands  do  not  seem  to  be 
involved.  Both  lobes  of  liver  and  the  pancreas  contain  new  growth. 
The  spleen,  although  firmly  attached  to  the  stomach,  contains  no 
gross  mass.  By  palpating  through  incision  in  diaphragm  glands  of 
the  posterior  mediastinum  are  found  enlarged  and  nodules  are  felt  in 
left  lung  in  region  of  hilus. 

Examination  of  stomach  after  removal  shows  apparently  perfect 
healing  of  distal  extremity  (line  of  amputation)  without  microscopic 
evidence  or  recurrence  of  growth  in  that  vicinity.  The  ring  corre- 
sponding to  surgical  junction  of  stomach  and  jejunum  is  3.5  cm.  in 
its  longest  diameter  and  is  covered  with  apparently  normal  mucous 
membrane.  The  stomach  and  small  and  large  intestine  contain  a 
very  large  volume  of  fluid  and  clotted  blood.  At  the  proximal  end 
of  the  superior  curvature  of  the  stomach  is  a  hard  mass  6  cm.  in 
length  by  2.5  cm.  in  thickness,  from  which  there  is  a  well-defined 
extension  upward  involving  the  right  lateral  wall  of  the  lower  end  of 
oesophagus.  The  oesophageal  lumen  is  not  appreciably  narrowed. 
From  the  distal  portion  of  the  mass,  but  reaching  close  to  the 
proximal  end  of  the  superior  curvature,  here  is  another  extension 
hanging  in  a  more  or  less  pedunculated  manner  into  the  cavity  of  the 
stomach.    In  the  latter  extension  the  distal  portion  of  the  left  gastric 
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(coronary)  artery  is  found  with  numerous  eroded  branches  from 
which  very  extensive  bleeding  has  occurred.  The  remaining  portions 
of  the  stomach  show  no  evidence  of  neoplasm  and  no  nodules  can  be 
found  in  the  distal  portion-  of  the  jejunum,  the  ileum  or  the  colon. 
The  mass  in  the  stomach  clearly  represents  the  initial  recurrence. 
The  masses  in  the  liver  and  pancreas  appear  to  be  direct  extensions. 
The  numerous  metastases  noted  (e.g.,  in  the  mediastinal  glands) 
have  obviously  occurred  through  the  lymph-current. 

Microscopic  sections  from  various  specimens  show  essentially 
the  same  lymphoblastic  proliferation  and  infiltration  as  the  operative 
specimen.  Curiously  the  trunk  of  the  left  gastric  artery  is  surrounded 
by  the  growth,  with  some  infiltration  of  the  adventitia,  but  without 
involvement  of  the  media  and  without  obstruction  of  its  lumen ;  some 
of  its  smaller  branches  are  eroded.  A  few  nerves  in  the  immediate 
neighborhood  show  some  infiltration  of  the  epineurium,  but  no 
invasion  of  the  medullary  structure. 

The  pendulous  mass  in  cavity  of  stomach  consists  of  fibrin, 
lymphoblastic  and  polymorphonuclear  infiltrations,  some  connective 
tissue  and  many  blood  vessels.  The  latter  show  evidence  of  extensive 
hemorrhage  and  are  the  seat  of  the  fatal  bleeding.  The  outline  of 
some  of  the  lower  mediastinal  glands  can  only  be  made  out  by  their 
pigmentary  deposits  and  capsule  ghosts. 

I  am  greatly  indebted  to  Dr.  O.  B.  Hunter  for  his  careful 
examination  of  specimens — the  pathologic  study  is  his. 
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DISCUSSION. 

Dr.  William  H.  Mercur,  Pittsburgh,  Pa.:  I  would  like  to  compliment 
Dr.  Ruffin  on  the  way  in  which  he  presents  the  symptomatology  and  Uterature 
of  these  cases.  .  He  reports  thirty-nine  cases  and  one  of  his  own.  If  a  man  ever 
got  a  similar  case  and  could  refer  to  an  article  like  that  it  would  be  of  enormous 
value.  Every  time  that  a  man  will  take  the  trouble  to  write  a  careful  clinical 
history  and  accompany  it  by  careful  physical  and  laboratory  tests  he  does 
great  advantage  to  the  future  of  medicine. 

Dr.  Judson  Daland,  Philadelphia,  Pa.:  I  was  very  much  interested  in 
that  particular  case,  but  under  the  head  of  diagnosis  of  lymphosarcoma  I  do 
not  know  whether  he  included  the  rapidity  of  growth  as  one  of  the  differential 
signs. 

Dr.  Sterling  Ruffin,  Washington,  D.  C:  I  think  Dr.  Daland's  sugges- 
tion as  to  the  rapidity  of  lymphosarcoma  is  timely  and  should  be  added.  The 
case  died,  as  all  such  cases  do,  except  one,  and  was  studied  histologically  and  I 
have  some  excellent  slides  which  were  shown  this  morning,  but  very  incom- 
pletely; they  will  be  published. 
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Fig.  5 

Section  showing  erosion  of  musculature  by  advancing  lymphoblastic  growth. 

Low  magnification. 
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Fig.  6 

Section  showing  infiltration  of  mucous  membrane  and  submucosa  by  growth; 

gradual  obliteration  of  histological  elements.    Low  magnification. 


Fig. 


Section  showing  lymphoblastic   infiltration  into   adventitia   of  left   gastric 

(coronary)   artery  and  epineurium  of   nerve,  without   obliteration   of 

medial  wall  of  artery  or  involvement  of  medullary  substance  of 

nerve.     Low  magnification. 
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Fig.  8 

Section  showing  proliferating  lymphoblasts,  cells  rich  in  cytoplasm  and 

hyperchromatic  nuclei;  mitotic  figures.    High  magnification 


Fig.  9 


Section  similar  to  above,  with  embryonic  capillary ;  endothelial  wall  on  one  side, 
other  side  without  apparent  lining.    High  magnification. 
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A  PIONEER  IN  THE  EARLY  HISTORY  OF  EPIDEMIC 

CEREBROSPINAL  MENINGITIS. 

By  WALTER  R.  STEINER,  M.D., 

HARTFORD,  CONN. 

In  March,  1806,  a  new  and  dreadful  disease  suddenly  appeared 
in  Medfield,  Massachusetts,  which  Drs.  Danielson  and  Mann^,  "as 
attendant  Physicians  on  the  Sick"  briefly  described  in  the  Medical 
and  Agricultural  Register  of  Boston.  They  called  it  a  singular  and 
very  mortal  disease,  but  gave  it  no  other  name,  although  they  were 
fortunate  enough  to  make  five  autopsies  upon  patients  who  had  died 
of  it.  The  affection  had  made  its  first  appearance  in  Geneva  in  the 
winter  and  spring  of  the  previous  year  and  was  described  by 
Vieusseux'.  Exactly  a  year  from  its  appearance  in  Medfield,  cases 
were  seen  in  Hartford  and  Windsor  and  more  cases  then  were  con- 
stantly observed  in  these  places,  monthly,  up  to  the  year  1810,  being 
especially  prevalent  during  the  winter  and  spring  months.  Litchfield 
county  was  also  severely  attacked  by  the  plague,  the  first  case 
appearing  in  Winchester  on  April  10th  of  the  year  1807'^. 

The  malady  mystified  all  the  physicians  who  first  tried  to  cope 
with  it;  they  found  difficulty  in  giving  it  an  adequate  name;  they  were 
unable  to  classify  it ;  they  were  at  variance  as  to  its  best  methods  of 
treatment,  for  the  physicians  were  divided  into  'two  camps,  the 
depletors,  or  bleeders,  and  the  stimulators.  The  depletors  were  the 
Federalistic  physicians  who  believed  in  the  virtues  of  evacuating  the 
system  by  calomel  and  venesections,  while  the  stimulators  were  in 
the  Democratic  camp  and  pinned  their  faith  in  the  use  of  stimulating 
remedies^.  A  meeting  of  a  number  of  doctors  about  Hartford  was 
called  in  Farmington  in  1809  to  clarify  the  knowledge  gained  on  this 
disease.  Eight  were  then  appointed  to  prepare  a  treatise  upon  this 
subject  for  the  public,  but  unfortunately  they  were  prevented  "by 
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their  professional  avocations"  from  performing  this  work^.  A  year 
later,  however,  Nathan  Strong,  Jr.,  of  Hartford  published  his  thesis 
or  inaugural  dissertation  upon  this  disease,  which  he  submitted  to 
the  examining  committee  of  the  Medical  Society  of  Connecticut  for 
the  County  of  Hartford.  It  was  the  first  literature  that  had  appeared 
upon  it  with  the  exception  of  one  or  two  short  newspaper  articles. 

Strong  was  the  son  of  Nathan  Strong  who  was  the  pastor  of  the 
Center  Church  in  Hartford  from  1774-1816.  He  was  bom  on  April 
12,  1781,  and  graduated  with  the  degree  of  A.B.  from  WilUams  in 
1802.  He  received  the  same  degree,  causa  honoris,  from  Yale  in  the 
same  year  and  in  1805  was  granted  the  degree  of  M.A,  from  both 
Yale  and  Williams.  After  graduation  he  studied  theology  at  first  and 
preached  for  a  short  time,  then  he  took  up  the  study  of  medicine  and 
practiced  in  Hartford,  on  Main  Street,  ten  rods  south  of  Wadsworth 
Street.  Subsequently  he  was  located  at  76  Front  Street.  During  his 
early  career  he  was  a  prominent  member  of  the  Connecticut  Medical 
Society,  serving  as  Fellow  in  1812,  1813,  1814,  1816,  and  1817.  He 
was  also  on  the  examining  committee  from  Hartford  County  for  four 
years  beginning  1812  and  during  1816  and  1817  was  appointed  with 
Mason  F.  Cogswell,  Thomas  Hubbard  and  William  Tully  to  serve 
on  a  standing  committee  for  the  purpose  of  nominating  professors 
for  the  Yale  Medical  School.  Later  the  Committee  of  the  Subject  of 
Lunatics  were  requested  to  turn  over  their  papers  on  this  subject  to 
Dr.  Mason  F.  Cogswell  and  Dr.  Nathan  Strong,  Jr.,  who  appear  to 
have  been  then  appointed  to  find  the  number  of  lunatics  in  the  state^. 
He  was  honorably  dismissed  from  the  Medical  Society  in  1821,  and 
died  in  Hartford  on  August  2,  1837^.  He  is  buried  in  his  father's  lot, 
in  the  Old  North  Cemetery  of  Hartford^.  Such  is  the  all  too 
fragmentary  sketch  which  I  have  been  able  to  obtain  of  him. 

In  his  pamphlet  of  fifty  pages,  Strong  begins  by  saying  that 
some  might  think  him  a  vain  young  man  in  thus  obtruding  his 
opinions  upon  the  public,  while  others  might  think  it  would  have  been 
better  to  have  had  some  elder  and  more  experienced  physician  treat 
this  subject.  He  has  no  apology  for  the  former  opinion  and  fully 
agrees  with  the  latter,  but  no  one  more  experienced  has  assayed  t" 
write  upon  it,  although  four  years  have  elapsed  since  the  malady  was 
first  noted  in  this  country.     Most  of   the   doctors  have  had  no 
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opportunity  to  become  acquainted  with  it,  as,  since  its  first  appear- 
ance in  Massachusetts,  it  has  been  chiefly  confined  to  the  counties 
of  Hartford  and  Litchfield,  in  the  State  of  Connecticut. 

The  severity  of  the  winters  bears  no  relation  to  the  appearance 
of  the  disease,  as  the  winters  preceding  the  springs  of  1806-7  were 
open  and  mild,  while  the  winters  of  1808-9  were  unusually  severe. 
The  local  situations  in  the  town  affected  were  also  of  a  most  varied 
character.  The  great  and  leading  features  of  the  disease  were  always 
the  same,  debility  being  the  most  striking  characteristic.  The  onset 
of  the  disease,  however,  was  most  variable,  for  a  violent  pain  in  the 
head  and  stomach  with  nausea  and  puking,  a  pain  in  some  joint  of 
the  extremities,  ague  fits  with  the  patient  shivering  without  chills  or 
chilly  sensations,  numbness  in  one  or  more  of  the  extremities,  dimness 
or  total  and  instantaneous  loss  of  sight,  and  sudden  delirium  of  all 
grades  with  sharp,  shooting  pains  through  the  temples  are  symptoms 
which  have  all  been  observed  in  this  epidemic. 

He  then  discusses  the  vital,  animal  and  natural  functions  and 
states  that  the  pulse  was  frequent,  always  feeble,  often  irregular  and 
sometimes  interrupted.  It  was  never  hard  and  tense.  Epistaxis  was 
sometimes  present,  but  menorrhagia  was  a  more  frequent  symptom. 
Petechiae  were  common  in  the  early  stages  of  the  disease  on  the  face, 
neck,  extremities  or  frequently  over  the  entire  body,  but  they  have 
varied  during  the  different  years  for  they  were  common  during 
1806-7,  but  rare  during  1808-9.  These  petechiae,  in  fact,  were  so 
frequent  during  the  first  year  that  they  gave  the  malady  the  name 
of  petechial  or  spotted  fever.  They  vary  in  size  from  the  head  of  a 
pin  to  a  six  cent  bit,  and  in  color  from  a  common  to  a  very  dark 
purple.  The  respirations  vary,  the  voice  may  be  low  with  a  tone  of 
peculiar  melancholy,  and  the  temperature  may  be  subnormal.  The 
delirium  may  be  very  violent  or  hysterical  in  type.  Coma  may 
appear  early,  even  within  the  first  hour  and  apoplectic  stertor  may 
follow,  which  frequently  continues  for  some  hours,  the  breathing  at 
length  becoming  easier  and  shorter  until  it  entirely  ceases.  This  was 
the  common  mode  of  death,  but  frequent  turns  of  syncope  may  be 
seen  in  those  cases  where  coma  has  not  occurred.  Marked  hyper- 
aesthesia  may  be  noted  or  a  painful  insensibility.  A  peculiar  numb- 
ness during  the  progress  of  the  disease  was  also  commented  upon. 
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confined  to  one  or  several  limbs,  very  frequently  to  the  face  and 
often  over  the  whole  surface  of  the  body.  It  may  even  proceed  to  a 
complete  paralysis  in  a  limb.  The  pains  were  principally  in  the  head, 
but  the  neck,  shoulders,  back,  breast,  stomach,  loins  and  every  limb 
in  the  body  may  at  one  time  or  another  be  afflicted  by  them.  The 
bowels  appear  to  be  more  exempt  from  pain  than  any  other  portion 
of  the  body.  The  pains  were  almost  always  sharp  and  shooting  in 
character,  being  frequently  also  lancinating. 

The  prostration  of  strength  and  the  debility  of  the  muscles  of 
voluntary  motion  were  truly  astonishing.  During  the  first  two  years 
in  which  the  disease  prevailed  the  extensor  muscles  of  the  head  and 
neck  were  in  almost  every  case  afflicted  with  tonic  spasm  by  which 
the  head  was  drawn  back  and  fixed  in  that  position.  This  symptom 
with  the  petechial  spots  disappeared  and  was  rarely  observed  during 
the  succeeding  two  years.  The  organs  of  sense  were  frequently 
affected,  the  sense  of  feeling  being  sometimes  morbidly  excited 
occasioning  soreness  to  the  touch.  The  skin  was  commonly  preter- 
naturally  cool  and  generally  dry.  Profuse  sweats  sometimes  appeared 
in  the  last  stages.  Besides  petechse,  the  skin  may  exhibit  efflores- 
cences similar  to  erysipelas,  carbuncles  were  common  in  the  con- 
valescent state  and  in  a  number  of  cases  pustules  appeared  in  the 
same  stage.  Buboes  appeared  in  several  cases  in  Berlin  in  1809. 
Livid  blotches  commonly  appeared  on  the  body  soon  after  death. 
The  pupils  were  dilated  or  contracted  or  showed  an  alternate  dilation 
and  contraction.  The  eyes  of  some  showed  an  uncommon  brilliancy 
as  a  precussor  of  that  glassy  state  which  frequently  followed.  The 
sight  was  often  much  impaired,  frequently  it  was  destroyed  at  onset, 
but  in  some  cases  it  was  only  of  short  continuance.  The  hearing  was 
lost  in  three  cases  known  to  the  writer  and  the  taste  was  frequently 
very  much  impaired. 

The  tongue  varied  much  in  appearance.  If  of  pallid  hue,  it  was 
considered  a  fatal  symptom,  generally  indicating  a  speedy  death. 
Ulcerations  on  the  fauces  or  throat  in  several  instances  accompanied 
the  initial  symptoms  of  the  disease  in  cases  which  were  generally 
fatal.  The  organs  of  deglutition  in  a  number  of  instances  were  com- 
pletely paralyzed.  Nausea  and  vomiting  were  frequently  among  the 
first  symptoms  and  often  continued  until  death  closed  the  scene.    As 
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the  contents  of  the  stomach  in  all  genuine  cases  of  the  disease  were 
found  to  be  in  a  natural  healthy  state,  it  evinces  that  the  affection  of 
the  stomach  was  principally,  if  not  wholly  of  the  nervous  kind.  A 
severe  pain  in  the  stomach  was  sometimes  complained  of  as  well  as 
an  indescribable  sensation  about  its  upper  orifice,  which  was  a  most 
dreaded  symptom.  Flatulence  of  the  stomach  was  sometimes  a 
troublesome  complaint.  The  disease  could  be  fatal  in  five  hours.  If 
the  patient  survived  three  or  four  days,  life  with  proper  attention 
might  generally  be  saved.  There  were  twenty  deaths  of  this  disease 
in  the  city  of  Hartford  in  the  months  of  February  and  March,  1809; 
of  this  number,  seven  died  in  less  than  twenty-four  hours,  five  in  less 
than  forty-eight  hours,  three  in  less  than  seventy-two  hours,  and  the 
remaining  five  at  different  periods  from  the  third  to  the  seventh  day. 
In  the  diagnosis  it  cannot  in  its  severe  form  be  mistaken  with 
typhus  fever  (typhoid)  and,  in  the  milder  cases,  it  should  not  be 
confused,  if  the  sudden  prostration  of  strength  be  considered  along 
with  the  depressed  pulse,  the  cold  skin,  the  appearance  of  the  tongue 
and  the  freedom  of  the  stomach  from  morbid  matter.  It  may  be 
diagnosed  as  cynanche  maligna,  but  no  great  danger  will  then  ensue 
as  the  treatment  in  both  diseases  are  similar.  The  cause  both  remote 
and  proximate  is  unknown.  Intense  application  of  the  mind,  grief, 
fear  or  any  of  the  depressing  passions,  cold,  excessive  labor,  watching 
or  fatigue  of  any  kind  may  bring  on  debility  which  predisposes  one 
to  this  disease.  Moreover,  it  attacks  persons  of  all  ages  but  more 
commonly  those  in  young  and  infant  state.  It  attacks  persons  of 
every  constitution  when  exposed  to  the  contagion,  but  most  readily 
the  weak  and  infirm.  In  sporadic  cases,  however,  and  in  those  places 
where  its  progress  has  been  limited,  the  persons  naturally  were  of  a 
lax  fibre  and  in  a  state  of  debility.  In  Medfield  only  children  were 
affected  and  in  Hartford  there  were  not  more  than  one  or  two  over 
the  age  of  eighteen  out  of  between  twenty  and  thirty  cases.  Females 
were  more  often  implicated  than  males  and  in  the  adult  females  those 
in  a  state  of  pregnancy  were  the  most  exempt  while  those  who  were 
nursing  were  the  most  exposed.  In  considering  the  prognosis  he 
wisely  says  great  caution  is  often  necessary,  especially  for  those  who 
have  had  but  little  experience  in  its  deceitful  nature.  Dum  spirat 
sperabimus,  he  adds,  should  be  our  motto,  even  in  tbe  most  desperate 
cases. 
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For  the  treatment  of  this  disease  the  great  indication  of  cure  was 
to  support  the  powers  of  life  by  contending  against  the  debility  and 
great  prostration  of  vital  energy  which  was  seen  in  these  cases.  This 
was  done  by  a  nutritious  diet  and  a  proper  use  of  tonic,  cordial  and 
stimulating  medicines.  Many,  however,  consider  the  terms  stim- 
ulator and  murderer  as  synonymous,  but  nine-tenths  of  the  physicians 
who  have  been  conversant  with  this  disease  were  of  the  opposite 
opinion.  The  amount  of  medicines  will  vary,  for  it  may  be  small  or 
the  capacity  of  the  stomach  to  retain  them  may  be  our  only  guide. 
Strong  says  he  has  ''seen  a  delicate  female  take  more  than  a  quart  of 
French  brandy  in  the  course  of  eight  hours,  accompanied  by  a  grain 
and  a  half  of  opium  every  two  hours.  Other  so-called  and  milder 
stimuli  were  rejected  in  her  case  and  each  turn  of  puking  seemed  to 
bring  her  still  nearer  to  her  grave.  Brandy  saturated  with  loaf  sugar 
was  now  resorted  to.  It  stayed  upon  the  stomach, — removed  the 
hiccup  (considered  the  harbinger  of  approaching  death), — brought 
back  the  vital  heat,  unlocked  the  senses  and  increased  the  energy  of 
the  pulse;  and  at  sunset  in  spite  of  the  enormous  quantity  of  brandy 
she  had  consumed,  she  exhibited  no  signs  of  intoxication,  was  calm 
and  rational,  had  a  good  pulse  and  soft  skin.  To  keep  her  in  this 
state,  however,  a  very  liberal  use  of  opium  and  brandy  was  required 
so  that,  should  we  mention  the  quantity  she  actually  took,  our 
account  would  hardly  gain  credit."  Small  wonder  then,  is  it,  that  in 
1813  and  1814  Strong  apparently  refused  to  qualify  when  he  was 
requested  by  the  Connecticut  Medical  Society  to  draft  an  address  to 
the  public  with  Dr.  Mason  F.  Cogswell  on  the  ill  effects  of  the  free 
use  of  ardent  spirits'*.  Fortunately  the  patient  was  alive  and  well 
eighteen  months  later. 

However,  other  stimulators  at  this  period  were  not  so  modest  in 
refusing  to  name  the  amounts  utilized.  For  Dr.  Bestor,  of  Sims- 
bury^",  gave  one  patient  two  quarts  of  brandy  and  one  quart  of  wine 
in  twenty- four  hours;  Dr.  Elijah  Lyman,  of  Torrington,  and 
subsequently  of  Farmington^^,  gave  in  seven  hours  five  drachms  of 
the  essence  of  peppermint,  half  a  drachm  of  gum  camphor,  two  ounces 
of  brandy,  and  a  pint  and  a  half  of  wine;  Dr.  Samuel  Woodward,  of 
Torrington'2,  gave  wine  and  ardent  spirits  to  produce  a  degree  of 
intoxication,  noting  they  never  appeared  to  do  any  injury,  and  Drs. 
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Haskell,  Spooner  and  Holmes,  of  Petersham,  Mass.^-',  gave  to  one 
patient,  twenty  years  old,  one  quart  of  brandy  in  twelve  hours, 
besides  external  stimulants. 

The  stimuli  Strong  was  wont  to  employ  were  both  external  and 
internal.  The  former  being  represented  by  hot  bricks  or  stones  or 
blocks  of  wood  boiled,  bottles  or  bladders  of  hot  water,  hot  flannels, 
dry  or  wrung  out  of  hot  water.  Sinapisms  or  rubefacients  to  the  feet 
and  limbs,  blister  to  the  limbs,  stomach  and  head.  The  internal 
stimuli  were  hot  soup  well  seasoned,  hot  teas  made  from  pennyroyal 
or  other  aromatic  herbs  with  or  without  the  addition  of  spirit;  essence 
of  peppermint,  bottled  cider,  wine  whey;  clear  wine,  milk  punch, 
brandy,  Geneva  and  old  spirit,  the  one  which  the  patient  likes  best, 
or  which  sets  the  best  on  his  stomach,  to  be  given  clear  or  diluted; 
distilled  cordials  of  any  kind,  peruvian  bark,  opium,  or  laudanum, 
submuriate  of  mercury  in  small  doses,  camphor,  ether,  musk  and 
arsenite  of  potash.  He  then  naively  adds,  "any  or  all  of  these 
medicines  are  to  be  given  as  the  case  may  require." 

The  first  essential  in  the  treatment  of  this  affection  is  to  put  the 
patient  immediately  into  a  warm  bed  and  then  employ  external  and 
internal  stimuli  for  the  body  must  be  got  warm,  the  skin  moist  and 
the  energy  of  the  pulse  restored;  or  the  life  of  the  patient  is  gone. 
The  milder  cases  of  course  will  require  milder  stimuli,  while  the  more 
violent  cases  need  more  powerful  remedies.  Wine  is  more  suitable 
than  ardent  spirits  as  it  contains  more  nourishment,  but  in  many 
cases  it  is  not  strong  enough  and  the  acid  which  it  contains  disagrees 
with  the  stomach  and  occasions  puking  which  clear  brandy  will 
frequently  check.  The  use  of  hot  wine,  spirit  and  other  liquors  with 
the  addition  occasionally  of  spices  will  frequently  stay  on  the 
stomach  when  cold  are  rejected.  If,  however,  stimulants  cannot  be 
kept  on  the  stomach,  the  case  is  hopeless  but  not  absolutely  desperate. 
External  stimulii  may  then  be  employed  with  an  injection  of  a  tea- 
spoonful  of  laudanum  in  half  a  gill  of  soup  once  every  two  hours. 
Numbers  lying  in  deep  coma  have  been  roused  by  thrusting  a  feather 
dipped  in  the  volatile  spirits  of  ammonia  up  the  nostrils,  while  others 
have  been  similarly  affected  by  a  large  dose  of  an  emetic  or  by  the 
injection  of  substances,  stimulating  or  acrid,  up  the  rectum.  If 
stimulants   are   immediately  rejected  by  vomiting,  sometimes   the 
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changing  of  the  kind  from  brandy  to  Geneva,  or  old  spirit  is 
efficacious.  If  the  taste  of  liquor  becomes  odious,  then  rinsing  the 
mouth  with  water  before  and  after  taking  will  be  of  advantage, 
although  cold  water  often  distresses  the  stomach  and  occasions 
puking.  If  there  is  a  aversion  to  medicine  and  consequent  rejection 
of  it,  a  phial  of  volatile  spirits  of  hartshorn,  camphor,  lavender  or 
any  of  the  essential  oils  will  sometimes  have  a  good  effect  if  applied 
to  the  nostrils  at  the  time  of  exhibiting  the  medicine.  Soft  persuasion 
or  authoratitave  command  may  cause  delirious  patients  to  take 
medicine.  Perseverance  is  frequently  necessary  and  the  patient  may 
thus  be  restored  to  health. 

Soup  from  chicken,  veal,  mutton  or  beef  richly  seasoned  with 
peppers  and  savory  herbs  ought  to  be  given  at  the  same  time  as  with 
the  free  use  of  more  permanent  stimuli,  and  lessen  the  quantity  of 
the  diffusible  stimuli.  Soon  the  stomach  will  crave  more  solid  food 
and  oysters,  beef  steak,  cold  ham  or  neat's  tongue  can  then  be  given. 

In  the  use  of  drugs  he  thinks  opium  pure  or  in  the  form  of 
laudanum  is  most  excellent  in  every  stage  of  this  disease.  It  is  best 
to  give  it  in  small  doses  often  repeated  "so  that  the  system  can  be 
constantly  under  a  gentle  influence  from  it."  Ten  to  thirty  drops  of 
it  may  be  given  every  2-4  hours.  If  the  stomach  cannot  retain  it,  it 
may  still  be  given  in  the  form  of  the  tincture,  decoction  or  substance, 
although  its  benefit  is  doubtful  in  the  first  stage.  Blisters  are  useful 
when  applied  with  great  freedom  to  the  limbs  and  almost  every  part 
of  the  body.  When  applied  across  the  forehead,  they  sometimes  tend 
to  diminish  coma  and  stupor.  Camphor,  united  with  opium,  had  a 
good  effect  in  some  cases  as  well  as  the  submuriate  of  mercury,  but 
musk  seemed  to  yield  little  or  no  benefit.  Fowler's  solution,  however, 
is  a  very  safe  and  useful  medicine,  although  it  has  been  previously 
little  used  in  Connecticut.  Finally  he  speaks  of  nitrous  oxyd  gas, 
but  is  very  guarded  in  his  statements  concerning  it,  as  he  lacked 
experience  in  its  use.    He  thinks  it  might  have  a  beneficial  effect. 

Concerning  the  use  of  evacuants  he  thinks  a  physician  ought  to 
be  guided  by  the  symptoms  of  his  disease.  He  does  not  consider, 
however,  a  foul  stomach  or  disordered  bowels  to  be  the  cause  of  the 
affection  and  is  of  the  belief  that  in  all  "pure,  unmoved,  severe 
attacks  of  the  disease,  evacuations  of  no  kind  are  admissible,  until 
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the  energy  of  the  system  has  been  in  some  degree  restored:  until 
the  patient  has  been  in  some  measure  raised  from  that  state  of  deep 
depression,  to  which  he  is  generally  brought."  Hence  evacuations  in 
the  early  stages  are  useless  and  dangerous.  In  some,  the  bowels  may 
be  moved  on  the  second  day,  while  in  others  the  third,  fourth,  fifth 
or  even  sixth  day  should  be  selected  by  the  judgment  of  the  practi- 
tioner. When  he  does  order  one,  he  should  avoid  all  drastic  drugs 
and  administer  a  mild  and  gentle  laxative.  Subsequently  its  opera- 
tion should  be  carefully  watched  and  checked  by  an  anodyne  injec- 
tion if  necessary.  The  disease  becomes  milder  as  warmer  weather  is 
approached,  so  then  evacuations,  especially  emetics,  are  more  safe 
and  necessary,  although  stimulants  are  still  required,  but  in  less 
quantity. 

In  conclusion,  he  epitomizes  the  history  of  five  cases,  in  the  first 
three  of  which  recovery  ensued.  The  ages  of  the  patients  varied  from 
nineteen  to  seven  years,  there  being  three  females  and  two  males  in 
the  group.  The  first  case  was  a  formidable  one  which  seemed  to  be 
controlled  by  the  remedies  employed,  brandy  wine  and  laudanum, 
although  at  first  the  young  lady  having  never  been  accustomed  to  the 
use  of  spirits  objected,  saying  it  would  both  strangle  her  and  get  her 
drunk,  yet  on  being  urged  she  drank  half  a  glass  and  subsequently 
exhibited  no  compunction  about  taking  either  brandy  or  wine,  as 
they  seemed  to  go  to  the  spot.  The  arsenite  of  potash  had  a  very 
happy  effect  in  her  case,  which  she  herself  was  able  to  realize  by 
calling  the  remedy  the  balsam  of  life.  The  second  case  was  seen  in  a 
lad  of  seven  and  was  also  a  formidable  one  which  seemed  to  be 
arrested  by  the  free  use  of  the  arsenite  of  potash.  In  this  case  a  mild 
laxative  on  the  second  day  caused  the  child  to  be  so  sunk  that  an 
anodine  injection  was  required,  with  an  increased  quantity  of  wine. 
Two  days  later  an  enema  produced  somewhat  similar  results.  The 
third  case  was  one  with  a  sudden  onset  of  blindness  and  delirium 
which  yielded  to  a  very  free  and  liberal  dose  of  opium.  The  fourth 
case  died  in  twenty-seven  hours  after  the  onset  of  the  infection,  and 
the  fifth  had  a  fatal  result  in  fifteen  hours,  both  cases  being  of  the 
most  malignant  kind.  When  similar  cases  like  these  two  occur, 
Strong  adds  they  will  probably  continue  to  defy  the  art  of  man. 

In  brief,  Strong  advocated  the  free  use  of  cordials  and  stim- 
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ulants,  but  insisted  that  they  should  be  judiously  administered, 
recourse  to  them  not  being  had  too  hastily  and  that  they  be  used  not 
too  long  or  in  too  great  quantities.  The  evacuants  should  likewise 
be  employed  with  greatest  caution  and  not  delayed  too  long. 

Subsequently,  North  in  181 P''  and  Minor  in  1823^'  in  Con- 
necticut; a  committee  from  the  Massachusetts  Medical  Society 
composed  of  Welch,  Jackson  and  Warren^'''  in  1810  and  Wilson^^  in 
1815,  from  Masachusetts;  Gallop^^  in  1815  from  Vermont;  and 
Hale^^  in  1818  from  Maine;  attempted  to  depict  the  malady  in  its 
early  history  and  the  pioneer  work  of  Nathan  Strong,  Jr.,  seems  to 
have  been  forgotten.  He  certainly  deserves  a  better  fate  and  I  trust 
this  brief  accoun^t  of  his  thesis  will  secure  for  him  some  recognition, 
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DISCUSSION. 

Dr.  J.  H.  Elliott,  Toronto,  Can. :    Just  a  word  to  express  my  apprecia- 
tion of  a  paper  such  as  that  historical  sketch  of  Dr.  Strong  before  this  Society. 
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FOR  DIAGNOSIS  AND  TREATMENT. 
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BETHLEHEM,  PA. 

The  biliary  system  beginning  with  the  liver  cells  consists  of  the 
bile  capillaries,  bile  ducts  and  gall  bladder.  The  bile  capillaries  occupy 
the  space  between  the  bile  cells  in  the  liver  lobules,  draining  into  the 
interlobular  bile  ducts,  which  merging,  form  the  larger  vessels  finally 
emptying  into  the  right  and  left  hepatic  ducts.  These  two  unite  and 
being  joined  by  the  cystic  duct  form  the  common  bile  duct  which 
empties  into  the  second  portion  of  the  duodenum,  through  the  papilla 
of  Vater.  The  bile  ducts  are  lined  by  columnar  epithelium  and 
contain  unstriped  muscle  arranged  chiefly  longitudinally.  At  the 
terminus  of  the  common  duct  in  the  duodenum  there  is  a  circular 
bundle  of  unstriped  fibres,  Oddi's  muscle,  that  acts  as  a  sphincter. 

The  gall  bladder  is  a  hollow  viscus  lined  with  columnar 
epithelium  and  containing  in  its  wall  unstriped  muscle  fibres.  The 
average  gall  bladder  has  a  capacity  of  twenty-five  to  fifty  mils.  It  is 
capable  of  great  distension.  The  bile  in  the  gall  bladder  undergoes 
certain  changes  during  the  time  it  is  stored  therein.  By  absorption 
of  water  it  becomes  concentrated.  It  is  a  common  observation  that 
gkll  bladder  bile,  as  compared  with  bile  directly  from  the  liver,  is 
darker  and  more  viscid. 

A  technique  for  the  non-surgical  drainage  of  the  biliary  tract 
has  been  devised  by  B.  B.  Vincent  Lyon^  of  Philadelphia,  based  on 
observations  of  Meltzer^  that  the  local  application  of  a  twenty-five 
per  cent  solution  of  magnesium  sulfate  to  the  mucosa  of  the 
duodenum  causes  a  completely  local  relaxation  of  the  intestinal  wall. 
It  does  not  exert  such  an  effect  when  given  by  mouth. 

The  local  application  of  the  magnesium  sulfate  calls  into  play 
the  law  of  contrary  inervation  the  relaxation  of  Oddi's  circular  band 
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of  muscle  fibre  in  the  papilla  of  Vater,  and  a  simultaneous  contrac- 
tion of  the  muscle  coat  of  the  gall  bladder,  thus  forcing  the  bile  from 
this  viscus  into  the  duodenum  from  whence  it  is  secured  for  cytologic 
and  bacteriologic  study. 

For  twelve  hours  preceding  the  drainage  no  food  or  drink  should 
be  allowed.  The  patient  swallows  a  duodenal  tube  immediately  after 
the  teeth  have  been  brushed  and  the  mouth  rinsed  with  an  antiseptic 
solution  such  as  Dobell's.  The  tube  should  be  sterilized  by  boiling 
before  use.  When  the  metal  bulb  is  well  within  the  stomach  the 
fasting  contents  should  be  aspirated  for  study.  Then  five  hundred 
to  one  thousand  mils  of  a  one  to  twenty  thousand  potassium  per- 
manganate solution  are  introduced  through  the  tube,  allowed  to 
remain  a  few  minutes  and  removed  by  syphonage.  The  stomach  is 
then  washed  with  an  equal  quantity  of  sterile  water.  After  this 
water  is  removed  by  syphonage  approximately  one  hundred  mils  of 
sterile  water  are  introduced  into  the  stomach  through  the  tube  and 
allowed  to  remain  as  an  aid  to  gastric  peristalsis.  The  patient  then 
assumes  the  right  lateral  recumbent  posture  and  slowly  swallows  the 
tube  until  the  80  cm.  mark  reaches  the  teeth.  About  twenty  minutes 
should  be  allotted  to  this  step  in  the  procedure.  As  the  tube  is  not 
passed  from  the  stomach  into  the  duodenum  by  the  attendant,  but  is 
carried  into  the  duodenum  by  peristalsic  waves,  it  follows  that  if  the 
tube  at  this  stage  is  fed  into  the  stomach  rapidly  the  metal  tip  will 
advance  ahead  of  instead  of  with  a  peristaltic  wave,  and,  impinging 
against  a  closed  pylorus,  will  be  deflected  from  its  course.  Much 
time  may  be  lost  by  haste  at  this  stage. 

To  determine  whether  or  not  the  tip  of  the  tube  is  in  the 
duodenum,  gentle  traction  may  be  made  on  the  tube.  If  the  polyrus 
has  been  passed  there  is  a  distinct  sense  of  resistance  that  is  usually 
absent  if  the  metal  tip  is  in  the  stomach.  The  reaction  of  aspirated 
material  is  neutral  or  alkaline  when  obtained  from  the  duodenum  in 
contradistinction  to  the  acid  reaction  of  stomach  contents.  The 
author  has  observed  that  while  the  tip  of  the  tube  is  in  the  stomach, 
water  placed  in  the  reservoir  flows  rapidly  and  steadily  through  the 
tube.  After  the  tip  passes  the  pyloric  sphincter  the  flow  is  slower 
and  interrupted.     The  rate  and  character  of  the  flow  from  the 
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reservoir  has  great  significance  as  a  test  for  location  of  the  tip  of  the 
tube. 

When  it  is  demonstrated  that  the  tube  is  in  the  duodenum  sixty 
mils  of  a  sterile  twenty-five  per  cent  solution  of  magnesium  sulfate  is 
introduced  by  gravity.  The  last  few  mils  of  the  solution  are  retained 
in  the  reservoir  by  making  use  of  the  principle  of  hydrostatic  balance. 
After  a  minute  or  two  syphonage  is  begun.  Th%  first  portion  of  the 
magnesium  sulfate  to  return  is  colorless  but  soon  becomes  bile  tinged. 
Shortly  there  appears  pure  bile  which  is  golden  yellow  and  has  the 
consistency  of  syrup.  This  bile  comes  from  the  larger  bile  ducts. 
Rather  abruptly  the  color  becomes  much  darker  and  the  consistency 
greater.  This  is  the  bile  from  the  gall  bladder.  Under  normal 
conditions  about  fifteen  to  thirty  mils  of  this  type  of  bile  is  obtained. 
Again,  rather  abruptly  the  color  of  the  bile  changes  to  a  light  lemon 
yellow  and  the  consistency  much  thinner.  This  bile  comes  directly 
from  the  liver  and  instead  of  flowing  freely  from  the  tube,  it  appears 
in  drops  and  spurts  very  similar  to  the  flow  of  urine  from  the  ureters 
into  the  bladder. 

These  three  types  of  bile  should  be  collected  separately  into 
sterile  containers  for  cytologic  and  bacteriologic  study.  In  the 
absence  of  infection  of  the  biliary  tract  bile  collected  by  this 
technique  is  usually  sterile. 

The  obtaining  of  an  abnormally  large  quantity  of  the  second 
type  of  bile,  usually  called  "B"  bile,  is  an  indication  of  stasis  of  bile 
in  the  gall  bladder.  The  bile  in  gall  bladder  stasis  is  not  only 
increased  in  amount,  but  also  is  much  thicker  and  darker,  even  a 
greenish  color.  In  the  absence  of  inflammation  of  the  mucosa  the 
cultures  are  likely  to  be  sterile  and  a  microscopic  examination  may 
reveal  only  an  increase  in  the  quantity  of  cholesterin  crystals.  In 
acute  cholecystitis  or  in  acute  exaccerbations  of  a  chronic  inflamma- 
tion micro-organisms  and  epithelial  cells  may  be  found.  In  severe 
high-grade  inflammation  erythrocytes  and  pus  cells  appear.  The  pus 
cells  may  be  so  plentiful  as  to  be  visible  as  macroscopic  pus.  In 
chronic  cholecystitis  micro-organisms  and  epithelial  cells  are  to  be 
found. 

The  micro-organisms  most  frequently  encountered  are  strept- 
ococci, colon  bacilli,  typhoid  bacilli  and  staphylococci.    The  presence 
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of  Streptococci  and  typhoid  bacilli  is  of  prime  importance.  It  is  less 
easy  always  to  ascribe  pathogenic  significance  to  the  colon  bacillus. 
In  the  absence  of  very  definite  evidence  to  the  contrary  the  presence 
of  staphylococci  usually  indicates  contamination  of  the  specimen. 
Lyon^  et  al  reported  the  presence  of  great  numbers  of  lamblia  in  a 
specimen  of  bile  obtained  by  him  from  the  gall  bladder.  Llewellys 
F.  Barker*  has  recovered  amoeba  from  the  gall  bladder  bile. 

In  the  treatment  of  catarrhal  jaundice  the  Lyon  technique  as 
here  described  is  of  very  great  value.  Lyon'  states  that  the  duration 
of  the  disease  is  reduced  one-half.  In  these  cases  the  duodenal 
douching  should  be  given  daily  until  a  free  flow  of  bile  is  obtained. 

The  relief  from  pain  in  acute  and  subacute  cholecystis  is  often 
truly  remarkable.  In  some  instances  patients  remarked  the  relief 
while  the  bile  was  still  flowing  through  the  tube.  Pain  on  pressure 
over  the  gall  bladder  is  usually  much  less  after  the  first  drainage  and 
disappears  entirely  after  the  third  treatment.  The  disappearance  of 
the  tenderness  is  coincident  with  a  change  in  the  appearance  of  the 
bile,  which  becomes  lighter  in  color  and  less  viscid. 

At  the  present  time  the  author  is  not  prepared  to  state  that 
chronic  cholecystitis  should  be  treated  by  non-surgical  drainage.  It 
is  apparent  how,  by  simple  drainage  of  the  gall  bladder,  the  infection 
in  the  gall  bladder  wall  can  be  eliminated.  It  is  probable  that 
removal  of  the  viscus  in  such  cases  is  to  be  preferred.  Likewise  when 
the  "B"  bile  contains  macroscopic  pus  surgery  is  indicated.  Medical 
drainage  if  the  gall  bladder  is  of  necessity  the  treatment  in  those 
cases  in  which  serious  disease  in  some  organ  of  the  body  adds  greatly 
to  the  risk  of  surgical  interference.  For  example,  an  obese  female, 
age  65  years,  had  for  years  symptoms  of  chronic  cholecystis. 
Suddenly  an  acute  exaccerbation  of  the  disease  occurred  causing 
acute  pain,  weakness,  nausea  and  vomiting.  At  times  the  pain  was  so 
severe  as  to  require  morphia.  A  very  low  renal  efficiency  rendered 
operation  inadvisable.  Medical  drainage  was  begun.  The  "B"  bile 
was  very  dark,  abnormally  viscid,  and  contained  pus  cells, 
erythrocytes,  much  mucus  and  many  streptococci.  After  the  third 
drainage  the  pain  disappeared.  Treatment  was  continued  at  weekly 
intervals  for  six  weeks.  At  the  last  treatment  the  bile  was  much 
lighter  in  color  and  normal  in  consistency.     The  erythrocytes,  pus 
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cell  and  bacteria  had  disappeared  and  the  patient  was  symptom-free. 
In  July  1920  a  patient  was  admitted  to  St.  Luke's  Hospital 
suffering  a  severe  typhoid  fever.  During  the  third  week  of  the 
disease  two  alarming  hemorrhages  occurred.  The  patient  became 
extremely  adynamic.  In  the  fourth  week  severe  pain  in  the  gall 
bladder  region  caused  the  patient  to  groan  constantly.  The  head  of 
the  right  rectus  became  very  rigid  and  the  slightest  pressure  caused 
much  pain.  A  duodenal  tube  was  introduced  and  turbid  ''B"  bile 
obtained  which  gave  a  pure  culture  of  typhoid  bacilli.  Under  local 
anesthesia  a  cholecystostomy  was  performed  and  the  bile  removed 
directly  from  the  acutely  inflamed  gall  bladder  at  operation  likewise 
yielded  a  pure  culture  of  typhoid  bacilli.  This  demonstrated  the 
accuracy  of  the  Lyon  technique.  Since  then,  from  ten  convalescent 
cases  of  typhoid  fever  "B"  bile  has  been  obtained  and  cultured.  Two 
of  this  number  yielded  positive  typhoid  cultures.  Under  non-surgical 
drainage  the  bile  was  reported  sterile  after  two  weeks  treatment. 

As  a  rule  no  pain  is  experienced  when  the  reflex  contraction  of 
the  gall  bladder  occurs  upon  the  introduction  of  the  magnesium 
sulfate  solution.  In  one  case,  however,  each  contraction  caused  quite 
sharp  pain.  Following  each  pain  very  dark  "B"  bile  appeared  at  the 
end  of  the  tube.  The  presence  of  gall  stones  was  suspected  and  the 
patient  was  referred  to  the  surgeon.  Operation  revealed  no  stone 
but  there  were  adhesions  about  the  fundus  of  the  gall  bladder.  The 
pain  was  caused  by  traction  on  the  adhesions  by  the  contracting  gall 
bladder. 

Biliary  drainage  is  valueless  in  the  treatment  of  cholelithiasis. 
Indeed,  when  the  history  and  symptoms  make  the  presence  of  calculi 
certain  the  Lyon  technique  is  contraindicated  because  of  the 
possibility  of  blockage  of  the  cystic  duct  by  a  stone  dislodged  during 
the  reflex  contraction  of  the  gall  bladder. 

Summary. 

The  Lyon  technique  for  the  drainage  of  the  biliary  tract  is  of 
great  value  in  diagriosis. 

In  catarrhal  jaundice  and  biliary  stasis  it  is  a  very  efficient 
method  of  treatment. 

It  may  be  employed  as  a  method  of  treatment  in  acute  and 
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subacute  cholecystitis.  As  between  surgical  drainage  and  medical 
drainage  the  latter  is  the  preferred  treatment.  Its  value  as  a 
therapeutic  measure  in  chronic  cholecystitis  is  doubtful,  but  here 
again  medical  drainage  is  preferable  to  a  cholecystostomy.  In  the 
presence  of  contraindications  to  operation  it  is  the  treatment  of 
necessity. 

Gall  bladder  bile  should  be  obtained  for  culture  by  the  Lyon 
method  late  in  the  convalescence  of  all  typhoid  fever  cases. 
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DISCUSSION. 

Dr.  J.  A.  LiCHTY,  Pittsburgh,  Pa.:  I  think  this  was  a  very  excellent 
presentation  of  this  subject  up  to  this  time  and  also  because  this  Lyon  method 
has  been  criticised  considerably  from  two  standpoints :  one  that  the  physiological 
principle  upon  which  it  is  established,  that  is  the  law  of  Meltzer,  does  not  hold 
out  in  animal  experimentation  and  has  riot  been  proven.  My  experience  with 
Dr.  Meltzer's  observation  is  that  he  has  nearly  always  been  right.  While  he 
may  have  been  wrong  in  these  observations,  after  all  I  can  see  no  good  reason 
why  we  get  three  kinds  of  bile  when  we  use  this  test.  I  will  not  go  into  this. 
I  do  believe  you  can  do  that.  Whether  it  is  according  to  Meltzer's  law  or 
simply  from  pressure  or  suction,  which  are  of  least  resistance.  I  believe  from 
my  own  exp>erience  that  you  can  get  three  kinds  of  bile  to  differentiate.  The 
other  point  of  criticism  is  the  bacteriological  study  which  I  feel  is  a  very  weak 
point  in  Lyon's  work,  but  it  seems  to  me  that  Dr.  Dever  has  given  definite 
evidence  of  the  possibility  of  getting  micro-organisms  from  the  biliary  tract 
which  he  has  proved  in  his  case  of  typhoid.  I  think  his  paper  is  extremely 
valuable  from  that  standpoint.  As  corroborative  evidence  we  have,  in  our 
clinic,  studied  one  hundred  cases  in  which  we  used  the  Lyon  test;  eighty-three 
of  these  cases  were  studied  definitely,  the  other  seventeen  were  private  in  office 
and  other  hospitals  where  we  could  not  follow  up  so  closely.  Of  these  eighty- 
three  cases  twenty-one  were  operative  and  the  Lyon  test  was  confirmed  in 
eighteen  of  the  twenty-one  cases  operated.  The  Lyon  test  was  misleading  in 
three  cases.  Now  what  I  mean  by  being  confirmed  is'  in  relation  to  "B"  bile. 
When  unable  to  get  "B"  bile  we  felt  there  was  some  pathology.  In  the  eighteen 
cases  confirmed  we  found  either  obstruction  of  the  cystic  duct  or  gall  bladder 
so  full  that  there  could  not  be  any  "B''  bile.    It  was  impossible.    Of  the  three 
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cases  which  were  misleading,  the  "B"  bile  having  been  absent  with  no  definite 
pathology,  we  felt  that  our  technique  was  wrong  because  in  one  case,  since 
we  did  not  get  "B"  bile  on  two  successive  times,  on  a  third  attempt  we  got  it, 
so  probably  in  these  three  cases  where  we  did  not  get  "B"  bile,  if  we  had 
attempted  again  we  might  have  gotten  it.  I  believe  from  that  standpoint  alone 
the  fact  that  cases  in  which  you  do  not  get  "B"  bile  and  confirmed  by  autopsy, 
and  instruction  to  assistant,  that  the  test  has  considerable  value.  I  believe 
further  studies  should  be  gathered  to  confirm  these. 

Dr.  Judson  Daland,  Philadelphia,  Pa.:  I  was  extremely  interested  in  this 
paper.  I  believe  it  is  an  important  step  in  diagnosis.  It  is  about  the  only  way 
in  which  we  can  approach  the  study  of  the  liver  from  the  functional  standpoint. 
That  one  observation,  if  you  find  typhoid  bacilli  in  the  gall  bladder,  makes  it 
certain.  In  that  instance  it  was  able  to  prove  itself.  There  are  a  great  many 
problems  connected  with  this  important  advance  unsolved.  The  one  he  men- 
tioned, inability  to  get  "B"  bile,  was  very  important.  Patients  vary  extra- 
ordinarily in  ability  to  receive  the  tube.  Every  once  in  a  while  we  come  across 
patients  vagotonic  in  whom  the  bile  is  extremely  difficult,  sometimes  impossible 
to  get.  Sometimes  the  net  result  of  the  attempt  is  such  that  you  must  abandon 
this  method  of  investigation.  There  are  some  things  regarding  it,  some  observa- 
tions seem  to  show  that  you  cannot  recover  in  certain  biles  the  streptococcus  as 
you  can  from  other  sources.  That  particular  bile  in  contact  with  that  particular 
organism.  Another  important  point:  hitherto  we  have  looked  upon  the  gall 
bladder  more  particularly  from  the  standpoint  of  typhoid  infections;  our  minds 
have  been  strongly  riveted  to  that  particular  point.  On  the  other  hand,  I  feel 
we  have  far  more  gall  bladder  disease  from  streptococcus  than  typhoid  bacillus 
— I  am  speaking  now  of  the  late  results  of  an  early  typhoid  fever.  The  drawing 
from  that  gall  bladder  is  more  frequently  late.  So,  too,  regarding  gall  stones, 
I  suspect  they  are  more  frequently  streptococcic.  I  am  very  optimistic  regard- 
ing the  importance  of  this  procedure.  It  seems  to  me  we  can  look  forward  to  a 
series  of  investigations  in  the  future  that  will  throw  light  upon  obscure  questions. 

Dr.  F.  J.  Dever,  Bethlehem,  Pa. :  In  a  considerable  number  of  cases  "B"  bile 
obtained  by  the  Lyon  method  has  been  the  same  as  obtained  by  the  duodenal  tube. 
I  know  the  criticism  of  a  number  of  men  has  been  that  there  is  no  proof  that 
the  "B"  bile  is  obtained  from  the  gall  bladder  and  I  took  that  view  myself  in 
the  beginning,  making  up  my  mind  that  whenever  possible  I  would  prove  out 
the  relationship  of  "B"  bile  as  obtained  by  the  Lyon  method.  I  know  that  in 
the  vast  majority  of  cases  the  dark  bile  has  been  the  same  as  that  shown  by  the 
surgeon  at  operation.  The  absence  of  gall  bladder  bile,  the  inability  to  obtain 
gall  bladder  bile,  I  do  not  think  we  are  in  a  position  at  the  present  time  to  say, 
if  we  fail  to  get  gall  bladder  bile,  that  it  is  a  case  for  surgery.  I  had  six  con- 
secutive cases  in  which  I  failed  to  obtain  "B"  bile.  I  took  a  gambler's  chance 
and  referred  to  a  surgeon,  who  operated,  and  in  each  instance  there  was  definite 
organic  reason  why  "B"  bile  could  not  be  obtained.  On  the  other  hand,  there 
are  certain  factors  which  will  prevent  obtaining  "B"  bile;  the  most  common  is 
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the  type  of  tube  passing.  That  is  a  very  common  mistake.  I  know  if  you  get 
the  tip  of  the  tube  beyond  the  second  portion  of  the  duodenum  that  you  will 
not  get  "B"  bile.  I  know  that  because  I  use  a  fiuoroscope  to  determine  the 
position  of  the  tube  ^vhen  I  fail  to  get  "B"  bile.  Then  there  is  another  group 
of  cases  I  speak  of  with  hesitation  because  I  am  not  clear  in  my  own  mind 
about  there  being  any  value  attached  to  what  I  am  going  to  say,  namely,  in 
neurotic  individuals  you  can  get  no  reflex  at  all.  Whether  there  is  some 
disturbance  in  the  innervation  I  do  not  know.  I  have  a  suspicion  that  may  be 
true.  Another  point,  magnesium  solution  if  you  use  25%  and  fail  to  get  "B" 
bile,  use  50%  solution  and  often  that  will  succeed.  I  had  one  case,  a  patient 
carefully  studied  to  determine  whether  she  had  cholecystitis  or  duodenal  ulcer. 
It  may  be  that  some  men  here  may  think  that  the  differential  diagnosis  should 
be  easy,  to  me  it  is  not.  I  was  called  in  by  the  surgeon  who  wanted  to  operate 
for  cholecystitis,  to  do  a  Lyon  test.  The  x-ray  evidence,  everything  pointed  to 
some  disturbance  to  the  duodenum,  gall  bladder  lesion,  some  deformity  of  the 
duodenum.  According  to  x-ray  report  that  deformity  might  as  well  have  been 
due  to  adhesions  about  duodenum.  The  introduction  of  magnesium  sulphate 
immediately  caused  pain  which  was  unusual  and  because  of  the  pain,  the 
magnesium  returning  with  blood  stain,  the  patient  was  operated  on  the  next 
day  and  duodenal  ulcer  was  found. 


A  SCARLET  FEVER  EPIDEMIC  WITH  SOME 
INTERESTING  FEATURES. 

By  DAVID  R.  LYMAN,  M.D., 

WALLINGFORD,  CONN. 

A  recent  outbreak  of  scarlet  fever  in  the  Children's  Pavilion  of 
Gaylord  Farm  Sanatorium  presented  certain  features  which  I  deemed 
of  sufficient  interest  to  justify  my  reporting  it  to  this  Society. 

On  March  9th  a  ten-year  old  girl  who  had  been  complaining  of  a 
slight  "scratchy"  feeling  in  her  throat  for  a  few  days  but  was  other- 
wise perfectly  well,  awoke  in  the  middle  of  the  night  complaining  of 
a  violent  itching  on  her  body.  Seen  in  the  morning  she  showed  a 
typical  scarlatiniform  rash  back  of  the  ears  and  over  the  neck,  trunk 
and  thighs.  The  axillae,  groin  and  flexor  surfaces  of  the  limbs  were, 
however,  entirely  free  from  it.  The  post-auricular  glands  were 
swollen  and  tender — the  temperature  and  pulse  were  both  normal — 
there  was  no  nausea,  appetite  was  excellent,  throat  and  tongue  were 
clear  and  the  child  neither  looked  nor  felt  at  all  sick.  She  was 
isolated  on  account  of  the  rash  which  itched  intensely  and  continued 
to  do  so  for  several  days,  and  the  condition  was  ascribed  as  probably 
due  to  some  food  poisoning  or  perhaps  to  the  fact  that  she  had  been 
taking  Fowler's  solution  for  a  short  time.  There  were  no  develop- 
ments during  the  day  but  the  following  morning  two  other  little  girls 
complained  of  ''itching"  during  the  night,  and  both  showed  a  patchy 
rash  on  the  buttocks  and  thighs  but  none  elsewhere.  They  also  were 
isolated  though  neither  showed  any  rise  of  temperature  or  pulse — no 
nausea,  and  were  perfectly  well  in  every  other  respect.  Both  throats 
were  clear  but  both  had  complained  of  the  same  "scratchy"  feeling 
throat  about  a  week  previously. 

The  next  twenty-four  hours  passed  without  development,  the 
intense  itching  persisting  in  the  first  case  but  none  of  the  three  felt 
or  looked  sick.  The  next  day  one  of  the  two  nurses  on  the  pavilion, 
who  had  also  had  the  same  slight  throat  symptoms  a  week  before, 
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developed  a  faint  rash  on  the  neck,  chest  and  shoulders.  This  itched 
slightly  but  as  she  was  absolutely  well  in  every  way  she  was  not  taken 
off  duty  and  her  case  was  thought  to  prove  that  the  entire  group 
were  probably  due  to  some  food  poisoning.  In  order  to  be  as  safe  as 
possible,  consultant  was  called  in.  Case  No.  1  still  showed  on  the 
third  day  the  same  rash  in  which  the  intense  itching  was  unabated ; 
also  the  slightly  swollen  and  tender  post  auricular  glands  were  still 
present.  In  cases  2,3,  and  4,  the  rash  was  very  faint  but  the  itching 
had  disappeared.  Temperature,  pulse,  throat,  tongue,  digestive 
system  were  normal  in  all  and  all  felt  perfectly  welL  The  result  of 
the  consultation  was  that  case  No.  1  was  diagnosed  as  an  erythema, 
possibly  contagious  and  the  other  three  as  having  nothing  in  the 
nature  of  any  illness.  Our  one  positive  agreement  was  that  we  were 
not  dealing  with  scarlet  fever. 

A  blood  count  on  Cast  1  done  at  this  time  showed  W.B.C.  8400, 
Poly.  73%,  L.  Mono  10%,  S.  Mono  7%,  Eosin.  8%,  Trans.  2%. 

The  next  two  days  passed  without  event,  save  that  the  "itching"^ 
slowly  abated  in  Case  No.  1  and  all  three  enjoyed  the  isolation  hugely 
and  were  apparently  perfectly  well.  On  the  evening  of  the  fifth  day 
of  the  first  case,  our  sense  of  security  received  a  rude  jolt.  A  small 
boy,  age  seven,  cared  for  principally  by  the  nurse  (Case  4)  suddenly 
developed  a  temperature  of  102.5,  pulse  140,  nausea,  vomiting,  a 
flaming  "scarlet"  throat  and  a  typical  rash.  Then  we  knew  what 
was  the  true  diagnosis  of  Case  No.  1,  though  still  doubting  it  in  cases 
2  and  3  and  especially  case  4,  the  nurse.  The  boy  was  at  once 
transferred  to  the  New  Haven  Isolation  Hospital  where  he  ran  a  very 
acute  course  of  typical  scarlet  fever  but  made  a  good  recovery. 
Case  1  was  isolated  separately  from  cases  2  and  3  and  the  nurse,  case 
4  isolated  in  charge  of  them. 

From  that  time  on  we  isolated  at  once  any  child  who  complained 
of  the  least  throat  symptoms,  the  number  including  all  the  eight 
remaining  girls  and  one  boy.  Five  of  the  girls  and  the  boy  proved 
to  be  entirely  negative,  but  three  of  the  girls  were  added  to  our  list 
of  "scarlet"  cases. 

Case  1  on  the  seventh  day  developed  marked  malaise  and 
photophobia  for  forty-eight  hours  and  at  that  time  had  a  moderately 
red  throat  with  demarcation  at  the  hard  palate;  temperature,  pulse. 
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tongue  remained  normal.  On  the  eleventh  day  she  commenced  a 
typical  peeling  of  the  body  and  extremities.  The  eosinophils  ranged 
from  the  8%  noted  on  the  third  day  to  10%  on  the  sixteenth  day. 

Case  2.  Had  no  rise  of  temperature  or  pulse,  no  malaise; 
normal  throat  and  tongue;  no  albumen.  Her  hands  and  feet  peeled, 
beginning  on  the  thirteenth  day.  She  had  slight  eosinophiles,  the 
highest  ( 5  % )  being  noted  on  the  twenty-ninth  day. 

Case  3.  Showed  on  the  6th  a  temperature  rise  to  99.4  with 
slight  malaise  for  twenty-four  hours;  the  pulse,  tongue,  throat  and 
digestive  system  all  remained  normal.  The  urine  developed  a  slight 
trace  of  albumen  but  no  casts;  there  was  slight  "branny"  desquama- 
tion of  the  face  beginning  the  thirteenth  day.  The  eosinophiles 
reached  7%  on  the  ninth  day,  coming  down  to  2%  on  the  twenty- 
second. 

Case  4.  The  nurse;  showed  a  slight  malaise  on  the  fourth  and 
fifth  days  and  very  slight  branny  desquamation  on  the  face  begin- 
ning the  skteenth  day.  Aside  from  this  she  was  absolutely  well; 
temperature,  pulse,  throat,  tongue,  kidneys  and  digestive  system  all 
being  normal.  Her  eosinophiles  were  5%  on  the  eighth  day  and 
reached  10%  on  the  thirteenth. 

Case  5.  The  only  boy  affected,  was  treated  in  the  New  Haven 
Isolation  Hospital  where  he  ran  a  well-developed  acute  course  show- 
ing every  cardinal  symptom. 

Case  6.  A  girl,  age  13,  developed  on  the  seventh  day  of  the 
epidemic  with  a  red  palate  with  well-defined  demarkation  at  the  hard 
palate.  There  was  a  slight  rash  on  the  buttocks  and  thighs,  beginning 
the  fifth  day  and  with  peeling  of  the  finger  tips  beginning  the 
thirteenth  day.  The  temperature,  pulse,  tongue,  kidneys  and  diges- 
tive system  remained  normal  and  she  felt  perfectly  well  at  all  times. 
She  showed  an  eosinophilia  of  5%  on  the  fourth  day,  reaching  a 
maximum  of  9%  on  the  twenty-fifth. 

Case  7.  A  girl,  age  13,  also  developed  on  the  seventh  day  of 
the  epidemic  a  distinctly  red  soft  palate  with  typical  demarkation  at 
the  hard  palate.  She  showed  a  pulse  to  120  and  temperature  of  99.2 
for  the  first  twenty-four  hours.  A  moderate  strawberry  tongue 
developed  on  the  third  day.  She  felt  perfectly  well  but  the  urine 
developed  a  trace  of  albumen  and  one  day  a  few  granular  casts 
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appeared.  Her  feet  and  face  peeled,  beginning  the  thirteenth  day. 
The  highest  eosinophilia,  3  % ,  was  found  on  the  twenty-fourth  day. 

Case  8.  A  girl,  16  years,  developed  the  eighth  day  of  the 
epidemic  with  a  "scratchy"  throat  which  showed  no  definite  redness. 
On  the  fourth  day  there  was  a  slight  rash  on  her  arms,  buttocks  and 
knees,  with  slight  itching.  The  temperature,  pulse,  tongue  and 
digestive  system  remained  normal.  There  was  never  the  least 
malaise.  The  urine  developed  a  trace  of  albumen  with  an  occasional 
granular  cast.  The  extremities  peeled  slightly.  The  eosinophiles 
were  7%  on  the  third  day  and  slowly  fell  to  2%  on  the  thirty-ninth. 
She  developed  a  distinct  and  persitent  increase  in  a  mitral  regurgitant 
murmur  which  she  had  had  for  some  time. 

Of  the  eight  cases,  the  boy  who  was  so  acutely  ill  lost  seven 
pounds  and  case  7  lost  two.  All  the  others  gained.  Five  complained 
of  itching.  In  case  No.  1  this  was  very  severe;  in  the  others  only 
slight. 

Case  1  was  the  only  one  presenting  any  glandular  enlargement. 

Case  7  was  the  only  one  who  had  a  "strawberry  tongue." 

Cases  1,  2,  3,  4,  and  8  all  complained  of  "scratchy"  throats 
several  days  before  their  first  definite  symptom. 

All  showed  increase  of  eosinophiles  which  was  absent  in  all  the 
"observation"  cases  which  developed  no  symptoms. 

The  epidemic  seemed  of  especial  interest  to  me  as  showing  the 
ease  with  which  the  unsuspected  mild  case  can  fulfill  the  role  of 
carrier.  There  is  evidently  need  wherever  a  true  case  of  ''scarlet" 
exists  to  study  all  contacts  minutely  and  at  the  first  appearance  of 
suspicious  throat  or  slight  atypical  rash  to  isolate  them  until  the  final 
diagnosis  is  made.  In  making  this  it  would  seem  from  our  interesting 
epidemic  that  the  blood  picture  was  of  very  distinct  value.  I  am 
indebted  to  my  assistant,  Dr.  Harrington,  for  her  painstaking  notes 
on  these  cases  and  her  assistance  in  the  preparation  of  this  report. 
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